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. In offering to the British public this rudimentary work, 
or outUne of the P^tice of Masting, Majst-MaJdng, and 
Bigging of Ships, the author has no apology to offer for its 
production. It waa composed in the hours of relaTafcion 
from official duties, during the period of his employment in 
one of the largest private Naval and CommerciaL Pock 
Establishments in the north of England, where he had 
frequent occasion to direct his attention to the mode of 
making masts and span of yarions forms and dimensions, 
and witnessing other extensive works of rigging and equip- 
ment of ships. In addition to this, he devoted his evening 
hours to the perusal of the latest eminent publications on 
these snljects, and procured information from every possible 
source, with a view of rendering this work useful for ele- 
mentary and praetical purposes; he has, it is presumed, 
collected some valuable materials, and cast the result 
into one mould. A book of larg^ pi^portians and of 
greater price might have been drawn up with far less 
intellectnal labour; this, however, would not have tended 
to accomplish the purpose which the publisher had in 
view, in issuing this Budhnentary Series, namely, to accord 
with the often limited resources of students. By adopting 
a small type and a fall page, and joining togettier an 
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immense quantity of tabular matter^ the author has been 
enabled to attempt morey within the same number of pagea, 
than has previouslj been effected in other works on the 
same Bubjeet, 

The result of this undertaking is humbly submitted, 
trasting that it will meet with indulgence for any fiuilta 
that may be contained therein ; as, with the needful appli- 
cation to his profession, the author has no leisure to cultiyafce 
a literary style. 

Since this work was written, Mr. Weale requested the 
insertion in these pages of Dimensions of Masts and Yards 
of some of H.M. ships, which were not originally intended. 
The author not wishing to disturb the work after it was 
arranged for the press, and yet being anxious to coH>perate 
with the publisher to meet the suggestion and wishes of 
numerous applicants, it was proposed between them to add 
an Appendix to this work, which it is hoped will give 
satisfaction to the public. 
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BUDIMENTAEY TREATISE 



MASTING AND RIGGING OF SHIPS. 



CHAPTEE L 
♦ 

Geneial description of MatU. — Equipping a Ship with Three Masts and 
a Bowipfit-'TIi^ Timben aaed for Masts.— Selecting Fin. 

Masts are long pieces of timber, rounded a great j^art of 
their length and erected on the keel of a ship, upon whicli 
are attached the yards, the sails, and the rigging, in order 
to their receiving the wind necesaaiy for navigation. The 
lower masts of the largest ships are composed of several 
pieces of the soundest part of trees united into one body. 
As these are generally the most substantial parts of various 
trees, a mast formed by this assemblage is justly esteemed 
much stronger than one consisting of any single trunk, 
whose internal solidity may be very uncertain. 

The principal things to be considered in equipping a ship 
with masts are, first ^ the number ; second, their situation in 
the vessel ; and third, their height above the water. The 
masts being used to extend the sails by means of their yards, 
it is evident that if their number were multiplied beyond 
•what is necessary, the yards must be extremely short, that 
they may not entangle each other in working tho ship, 
and by consequence their sails will be very naiTOW, and 
receive a small portion of wind. If^ on the contrary, there 
is not a sufficient number of masts in the vessel, the yards 
will be too large and heavy, and cannot be managed without 
difficulty. There is; a mean between these extremes which 
experience and the general practice of the sea have deter- 
mined, by which it appears that in large ships every 
advantage of sailing is retained by three masts and a 
bowsprit. 

B 
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2 TKBATISB ON HASTING AND BIGOIN0. 

The exact height of the masts in proportion to the fon 
and size of the ship remains yet a problem to be determine'! 
The more the masts are elevated above the centre of gravir^ 
the greater will be the surface of the sail which they ar 
enabled to preseot to tiie wind, — so far an additional heigt 
seems to be advantageous. But this advantage is diminiBhe 
- by the vibrating movement of the mast, which operates t 
make the vessel stoop to its effort ; and this inclination 
increased in proportion to the additional height of the masts 
— an inconvenience which it is necessary to guard against i 
thus what is gained upon one hand is lost upon the other^ 
To reconcile these .differences, it is certain that the heighrj 
of the mast ought to be determined by the inclination of 
the vessel, and that the point of her greatest inclinatioc 
should be the term of the height above the centre of gravity 
With regard to the general practice of determining the 
height of the masts, the extreme breadth of the ship fron. 
out to out has been admitted by long use the best rule for 
determining the length of the masts, that they may hafe 
proper support by 'the spread of the rigging. 

The timbers commonly used for masts are fir and pine, 
and are distinguished by mast-makers by the name of the 
place from which they are exported— as, the Norway and 
£iga firs, Canada red, yello^^', and white pines, &c. , 

The lower masts are generally made of yellow and the 
topmasts of red pine. In the selection of drees for making 
masts, yards, &c., it is of very great importance, not only oq 
account of waste and e x [ use, but because the safety of a shin 
in tempestuous weather frequently depends on its quality. | 

Before commencing to make a mast, yard, &c., or anji 
part thereof, the tree designed for the purpose should M 
examined whether it be sound and fit, by cutting a shor: 
piece off the butt or thickest end, to see the heart 
JShould it have pale-red tints and white spots intermixed 
and is rotten or shaky at the heart, the timber must hare 
more pieces cut off while there remains sufficient length. 
When approved of the butt, examine along the sides, by| 
taking chips off with the adze at different places and clear' 
away the sap, and minutely examine every knot, rind- 
gall^* &c. If it possesses the necessary qualities of souudnesa 
fine and measure it to the diameter and length required. 

* Ilind»gall is the damage which a Ireo receives when young, so thit 
the bark or rind grows in tbe inner substance of the tree. i 
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ON MASTING OY SHIPS, 



CHAPTEE IL 

^ « 

llfaatiiig of Ships. — ^Placing of the Matte in reUUon to Wmter-linc<— 
The Proportkmt for iho Bako.— Stifo of Um Bowtpht. 

The masting of sliips, or tlie placing of the masts, belongs 
to the business of the builder or constructor of the ship ; 
and the form given tothevej^sel varies the disposition of tfio 
masts, for it is evident that a full-bowed skip reauires her 
foremast to be placed further forward than a sharp one ; 
conse^uentlj, though a general rule maj be given, still eyerr 
builder should consider the nature of the form of his Tessel, 
and yary the disposition of her masts aoeordingly. The 
following tables of rules, taken from i\Ir. Fincham's work, 
will assist the builder in the placing of masts.* 



LtTOGSB BIO. 



Length. BrcacUh. 
Example 1 . . 55-o ft. 16*75 ft 

„ s . • 77*0 A. m It 


Knoiro quantitiee* 


Proportions in 
terms of.known 


fljpeeictofllfttta. 

* 


£x. 1. 
Common. 


Yji. 2. 
Lugger. 








liefore. 




Forc-inast before the middle 


LcQgth ou water-liui 


DX 




•396 


Main-iiiast from tiie middle • 


• 




Abaft. 


Atafl* 


Do. doi 


X 


•037 


•04 








Abaft. 


Abaft. 


Mizcn-mast or driver abaft . 


r>o. do. 


X 


•444 


•396 


Main-mast to i-ake . 


In 12 feet • . 


X 


•16 in. 


•12 in. 


Fore-mast to rake 


Do. 


X 


•10 in. 


•6 in. 


Mizen-mast to rako 


Do. 


X 


•20 in. 


•24 in. 


Bowsprit to stive . 


Do. 




•6 in. 


•6 in. 



• The load-water line is to be consklercd the principal lino of 
hcarance of the ship, from which the staUons of the maats are to be 
determined. 
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TBEATISE ON MASTING AND BIGGI^'G 



LATEEN BIG> 



1 

Example • 12^0 ft. WifL 

Species of Masts. 


Eno^ QaaaUfies. ^ 


Proportioxis. 


* 

Main-mast from the middle 


Length on water-line • 


X 


•000 


Fore-mast bdbre the middle 


Da 


da • • 


X 


Detae* 
•407 










Abaft. 


Mizen-mast abaft 


Do. 


do. 


X 


•407 


Main-mast to rake 


In 12 feet 


• • • 


X 


•000 










Forward. ! 


Fore-mast to rake • 


Do. • 


• • • 


X 


•23 in. ' 










Aft. 1 


IGjBen-mast to xake • 


Da ^ 


• • • 




•12 in. ; 

f 



YA0HT8, CTOCBB BIG. 



1 

Length. Breadth. 

V. , ( Ex. 1. 63-1 ft. 19-2 ft. 
Yachts J ^ 2. 67-25 ft. 18-8 ft. 


Ebowb QnantitieB. 


Prapovtioiui in 
tenna of known 
quantitiefl. 


SpedeiofMast. 


Oiittar. 


OottfT. 

BX.S. 1 


• 

1 Mast before the middle on 
the water-line . • 

Mast to rake from thel 

water-line . . .J 
Bowsprit to stive from the 1 

water-lino . . .J 
Bowsprit to house from 
tho fore part of the stem/ 


c Length of water-^ 
line taken from | 
-j the fore part of 1- 

the stem to after [ 
(. part of post J 

Inl2fbet • 
In 12 feet • 
Breadth 


•112 

12 in. 
71 in. 
•62 


• •14 

15 in. 
10} ia. 
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• " ^ • • • 



>e4 



laic's 
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&&&&& 



a 

o 



4 

2 



•73 



1 s 



B 

I 



1 



•c 

I 
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6 TBSATISB ON UANDXQ AND RIGGIKO. 

B&IGfl. 



• 




ProportiOBs In terms of 


8peQletoirifaBt8» &o. 
• 


KiMSim qTmnlitlM. 


Brigs of War. 


1l achtii 
as 1 

Brigs. 








Ex. 2. 


• 

, MUUIA AIMIQW CkVCMW llUw MH<l\llw 


j Length on) 

\ f.hft wnt.pr- / X 

' line . . ) 


•147 


•138 


I 


Fore-maBt before the middle 


Ditto . X 


•831 


•828 


*323 


Mun-mast to rake • 


In 12 feet . x 


10 in. 


92n. 


10 in./ 


Fore-maet to rake • 


In 12 feet . x 


Sin. 


2 in. 


24 in.' 


JBo^prit to stiye 


In 12 feet . x 


61 in. 


48 in. 


62 in. 



COaYETTES.* 



SpeoieiofMatfts. 

« 


Known qoantities. 


FropofttoBft in 

terms of known 
quantities. 


Ex. 1. 


EZ.S. 


Fore^nast befbre the mid41e 

MEonrmaat abaft ^ 
MiBen-maat abaft „ 
fiakeof fore-mast* « • • 
f, main-mast • • 
' 1, mizen-mast • 
Stive of bowsprit . 


J Length of ") 
\ water-line J ^ 

Bo. X 

. Do. X 

In 12 feet • 

In 12 feet • 

In 12 feet • - 
In 12 feet . 


•872 

■079 
•876 
2in. 
6in. 

10 in. 

64 in. 


•399 

•oe 

•856 
If in. 
lOiin. 
lOiin. 
50 in. 



* Corvettes embrace the toimage of large merchant ships. 
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ON MASTING OP SHIPS. 



SpNiM of Haiti. 


Kncfin oiibiIhIiil 


Stupor UuuB in terms oC 
Imown quanUtk*. 










Ex.3. 






IVm-maBt befoM the 
middle • 


r Length of 1 




•37 


•364 


-m 


•89 


MiBiii*tiiftBt flbift do* • 


Da 


X 




•078 


-050 


•068 


lHaoMnast abcfb do. 


Do. 


X 


•841 


•35 


•335 


•404 


Bake of fore-mafit 


In 12 feet 


K 


2 in. 


If in. 


liin. 


lin. 1 


; „ main-mast . 
„ miEen-mast . 


In 12 feet 


X 


6in. 


5i in. 


5 in. 


5 in. 


In 12 feet 


X 


10 in. 


11 in. 


9 in. 


9 in. 


j SUto of bowsprit • 


In 12 feet 


X 


6din. 


5i in. 


60 in. 


60 in. 



The preceding tables of the positions of the masts under 
different rigs are given, that constructors may form a com- 
parison with other ships in their calculation of the centre 
of effort of the sails, and to bring the point of sail and the 

fore and after moments * within the limits, and according 

to rules laid down, and alter them as the results may 
require. 

When a sharp-boTved vessel or ship has her maft to rake, 
it frequently eases her in pitching, but never adds to her 
sailing, the wind having less power on her sails; it is, how- 
ever, necessary tiuit a ship's main and mizen-masts should 
rake more thiui the fore*mast ; for, by separating them in 
this way, the wind acts with more power on all the sails, 
when close-hauled, which otherwise would not be effected, 
and be of little or no advantage to the ship. 

Before the positions of the masts are fixed, it is necessary 
to make a plan of the sails, and find the centre of effort, and 
compare it with 'dste that have been furnished from ships 
that were found to work well. An example of the method 
of finding the centres of gravify of sails^ and determining 
the position of the centre of effort of the moving force or 
the sails of a ship, is given, page 74, Part I., " Eudimentary 
Naval Architecture.* 

• The relation which the fi>xe and after moments ahonid bear to eabh 
other i8l:72tol:77. See<* Slementa of flallmalring^'' fay B. Kip^ng. 
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CHAPTER IIL 



Mast-makiDg. — Built Masts. — Single-tree Masts, Converting and Lining.— 
The Hounds Pieces. — Mast-head with Oak Cheeks. — The Fittings of the 
Mast-head and Puttock Shrouds. — The Fittings for Mast-heads of Steaxa- 
vessels. — Brigantine's Mast-heads. — The Framings of the Maat-heafd* of 
Steam-vessels. — Framing of Brigautine'S/Main-mast. 

The size of trees required for the making the lower masts 
of the largest ships in the navy, both as to diameter and 
length, but eBpecicQlj the latter, is ao great that it is impos- 
sible to procuie timber of natural growth fit for tiie purpose. 
They ore tiier^se composed of several pieces imited into 
one body. As before observed, these being generally the most 
substantial parts of various tiers, a mast formed by this 
assemblage is justly esteemed much stronger than one con- 
sisting of any single trunk, whose internal solidity may be 
questionable. And the mode of securing these built masts^ 
as they are termed, b^ means of several strong hoops of 
iron driven on the outside of the mast^ se^ns to fiiifil the 
old adage of a bundle of sticks that could not be brokm 
wheu au united.*' It will not be attempted in this rudi- 
mentary volume to describe how the several parts of a made 
mast are put together, as it would require a very large plate 
to accompany the explanation, and, besides would be of 
little use to the mercantile marine. The metiiod of m<^^""g 
9ingle-iree nrnts is as follows: — 

OK SINaUS SXEB ILISTS* 

The stick, when appropriated, butted, and its soundness 
examined, is laid upon the blocks or thawts, 1 1 1, pieces of 
plank pUed upon one another, upon which it is to be trimmed; 
when not quite straight, its hollow side is made the after* 
' side ; it is, however, iisual to line the bent side first, and a 
straight middle line is struck along it ; ti^en the heights of 
the decks set up thereon from the butt, which is caSed the 
housing, and determines the place for the partners, p, where 
the mast has the greatest diameter. Prom the heel, set up 
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10 ' TBEiaiHB ON WJmkO AHD BlMONG. 

the whole length of the mast, and from the place for thJ 
partners the mast is divided into four parts eacli way, 
termed olf-sets or quarters ; that nearest the partners, the 
first; the next, the second; the otheri the third. Th 
different proportions of the given diameter ace set oi 
at those places: «b tiie first, second, tliBd anstars^ ked, 

? partners, Dormd, and head ; the mast is formed to these th 
bre-and-afb way ; but athwartship it is made straight from 
the third upper quarter to the head, instead of preseriin? 
the proportion given at the hounds, h. All masts are first 
, made square by being hewed perpendicular to the lines of 
the upper surface ; the sides are hewed in at dij5erent places 
until the plumb-line is perpendicular to the line struck on 
the sarfiice. The rough wood between these places chopped 
is hewed off out' of winding with the spots plumbed down. 

When the mast is sided, it is canted or turned with the 
trimmed side up, and a straight middle line is struck along 
perpendicular to a vertical line upon each end ; then the 
quarters and other divisions are squared up from the first 
middle line struck, and the diameters set off as before from 
the second, middle line. The sides are then hewed square 
to the surbee from those lines as done the first. 

The parte that are to be rounded are eight-squared, 
thus — ^ of the diameters are set off on each side of the 
middle line, on every side, or set in within the edges, 
and lines struck with fair curves : then the angles or edges 
are taken oil' straight to the lines on ^ach side, and made 
cylindrical.- At the stops -jL of the given lengtii, or two- 
tiiirds of the mast-head are left square tiie hmmd-pieces, 
and aboye once and a half the depth of the trestle-trees for 
the trestle-trees, &c. ; but when the mast has long hound* 
pieces, it is left square three-fourths of the length of the 
mast-head, above the lower part of the lower hoop has its 
angles rounded off in an easy manner; for by making it| 
cylindrical, a proper seating for the cap would no| be 
ootained. The angles are first taken off to one-seventh of 
tihe size of the 'mast-head each way ; and tiien the other 
angles formed aie taken off to one-&urth of tiie size of the 
squares, till they are reduced sufficiently small to form a 
fair curve with a plane ; and below the square it is formed 
into the round, or what is called hanced into it, with a hance 
about five-sixths of the length of the hounds, below which 
it is made round — but sometimes a small chamfer only is 
taken off the masthead. 
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THX HOUITD-PISOSS. 

The annexed diagnm exhiUfai the &i 
xnjifft to teigantinuaB^ and the hound-piea 
piece: — 

a a, cross-trees. 

short cross-tree. 

c, the lower-cap with an iron band. 

d, bolster. 

e, iron plate witii an e^e bolt, 
for boom topping lilt. 

<^ eyebdt for the forebsaoe. 

A, hoop and large e^e for throat 
tally ards (this bolt is commonly 
fastened with a nut and screw at 
the fore part). 

i i i, masthead battens. 

k k i, eyebolts throi^gh the 
hoops for peak^ialfy^rds. 

mh sheave iu miurthead |br top 
rope. 

The hound-pieces in single-treo 
masts are formed with the knees 
in one piece, — they are in thickness 
halt' that of the irostle-trees, and 
never less than three inches thick ; 
in breadth they are tiie same as 
the masthead, with an extra breadth 
for the breadlli of the knee which 
is formed on the fore part for sup- 
porting the trestle-trees, the breadth 
of, the knee being equal to the 
dianxeter of the topmast, or it maj 
extend to the fore side of thefid- 
hofe; and their kngth k two-fifths 
of the length of the head, without 
the additional length, or one- 
eighteenth the giren length of the 
mast. 
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ICASI-HJBAD WITH OAIC CHEEKS. 

To this mast-head is sliown the fittings, as is common to 
brigantines' foremast. In the adjoining figure — 

the hoop and roller for 
horwmtal star. 
h eyeboits thiongii tibe 

hoops, clenched on the fore 
side for peak-hallyards* 
bolster, 
trestle-trees. 
e e, cross-trees. 
f k battens on tiie mart* 




The honnd-pieces are ooaked 
to the mast either by two 
square coaks formed out of 
the mast, or by circular coaks; 
and are bolted with fiye 
through bolts, diiyen tiixough 
bcm alternate sides, and 
clenched upon the opposite. 
They are placed, the two upper 
and the two lower bolts, about 
one-fifth the diameter of the 
masthead from the fore and 
after sides; the two upper 
bolts about nine inches £rom 
the stops, and the two lower 
one-third the length of the 
hounds from the lower end ; 
the other bolt is placed in the 
middle line of the mast^ and 
at equal distances from the 
upper and lower bolts. A 
s^ngthening bolt is driten 
fore and aft through the knee 
and hounds-piece, just above 
the two upper bolts. The 
lower end is nailed with about 



BIX nails, two inches from, and following the cur^e of the 
eud I a hoop is, however, to be preferred on the lower end oi 
the nonnds-piece, as the nails injure the mast* 
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TUT3 riTTINGS OF THE MAST-HEAD AIO) PTJTTOCK-SHKOrDS. 

Tlie fittings whicli are commonly fixed for mast-heads, are 
sliown in the figs. 1 and 2. In the royal dockyards, a 
cHain necklace is preferred to a hoop, as it brings less strain 
on the mast ; this chain has shackles, a J, fitted into the 
links to which the puttock-shrouds are attached, 8 s s 8. 




It is brought tight on the mast by a screw, d, passing 
through the ears, e e. But in the merchant service, a hoop 
is fitted, and the puttock-shrouds are attached, as c fig. 
1, and kept separate by the bars, e e Cy which also supports 
the hoop. It IS similarly brought tight on the mast, as the 
chain necklace, by having two ears, a a, and the screw 5. 
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THS TJmSM 70B XHB TOBX-UAST-HEADS OF STSAIC 

TlfiflSBLS. 



In tiie aoinesed aketvdi tiie fittings which farm the 
toees m shown thus t~ 



SeettoQat 




a, the trestle-trees. 
} by the cross-trees. 

c, bolster. 

dy connecting piece. 

Cy block fitted on the aft^r 
side of the mast, in which are 
two sheaves for throat-hall- 
yards. 

fy eyebolt for slingiag the 
foreyard. 

y y, ejebolts for peak- 
lyaras. 

A battens on the ix:ast- 
head. 
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YXSS£LS. 

In the annexed figure are dliown the aeyeral fittingBi a8|— « 



€^ trestle-trees. 

h the crcMHEhtrees. 

<?, the bolster, which reaches 
from the fore-side of the mast 
to the chock, y, between the 
trestle-trees. 

d, block with imo Bheaves, 
as shown. in • fbiemftst, &at 
tiffoafeJiallyards. 

Cy plate and eye for the 
boom-topping-lift with two 
bolts. 

/, eye-bolt for the topsail 
brace. 

hf eye-bolt for the ibre- 
bzace. 

if temm fear iien cap. 

Jc, sheave in mast head for 
the top rope. 

n^n n, eye-bolta for the 
peak-hallyards. 

M, iron plate round the mast 
for the chain rigging. 

The head of this mast is 
TOtind, as per the section, and 
the hounds are made square ; 
the knee and hounds-pieces are 
in one piece, and secured with 
three bolts, also a hoop is put 
on at the lower part with two 
bolts drove through it. 



Section at 
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BBIGANTUrs'S VOBE-ICAST AlTD ICAIHr-ICAST. 

The fore and main masts, as sliown in pages 11 and 12, 
Iiaye eje-bolts, khk^ for the peak-haUyarOi and the mam 
mast has an eye and outrigger ibr the tllroat-haUyai^ with 

a plate for the boom-topping-lift, e. The outrigger is bolted 
through the mast, and secured with nut and screw at the 
point. 

THE S'BAMINa OF XHJB HAST-HEADS OlE 8T£AM-Y£Sa£LS. 

TOBB-ILAST. 

The fore-mast has two cross trees, c c c; their lengths 
are, for the foremost anB^one-ihird the hoimded length of the 
topmast, and the after one iwofe&t longer than the foremost 
one. Tix&j are curred aft, nearly eqmd to the diameter <^ 




the topmast. The frammg is formed hj the trestle-lreeff, 

a a, and cross-trees, and liave, in connection Avith these, the 
curved cross-tree, e e, which is joined on the fore end of the 
trestle-trees, and forming a sweep to the outer end of the 
foremost cross-tree, its after side having a connecting 
piece, bolted on, and an iron strap, oyer each end. The 
gratings, between the cross-trees are fixed and strength* 
ened bj two iron plates, b b, for standing upon. Boilers, r r, 
are fixed in the ends of the cross-trees, for the topmast 
rigging, and a block between the mast and after cross-tree, 
for the throat-hallyards ; between the fore cross-tree and 
connecting piece a hole, is made for the slings of the yard, 
and the bolster, is brought on the trestle-tree for the lower 
rigging to lie o?er« 
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na nuimra oi* thb xast- 

HBA3> OP lUJS'UAMT OV 
8TBAHXS* 

Tvro erois-trees, • a, and 

two trestle-treoa, h ooiii« 

bined together is the framing 
of the main-mast. The cross- 
trees are in length that the 
foremost one may carry the 
top-mast shroud two feet with- 
out a atraight line from the 
stopa to the outer mrt of the 
gunwale, and the after one ia 
longer than the foremost one 
by two feet. Sufficienb space 
is to be allowed between the 
cross-trees for the block, <?, for 
the throat-hallyardBi diameter 
of the topmast^ and one inch 
for the heeling. The breadth 
of the trestle-trees extends 
the same before the foremost 
cross-tree as abaft the after 
one. EoUers, r r, are fixed in 
the ends of the cross-treea for 
the topmast n«ing» and 
bolsters, //, areraought on 
the trestle-trees for the lower 
rigging. 

Small steamers have but one 
iron cross-tree. 
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THB nuasa ow thb hast-heas of BBi0AiminB*8 | 

ICAHr-KAST. * I 

The finumng consists of two long cross-trees, c and a 
cross-tree, h ; the long cross-trees are separate the thickness I 

of the mast-head at the stops, and the short cross-tree ia 
beyond the foremost cross-tree, the diameter of the heel of the 
topmast, and one inch for the heeling. Tha length of the , 




two long crosa-tnes^ the same, must be observed as for the 
mainmasts of steamers. A chock is placed between the trestle- 
trees at the fore part of the short cross-tree, to receire an iron 

band, c, page 11, which passes round to the after part of the 
trestle-trees. Rollers, r r, are fixed in the ends of the cross- 
trees for the topmaat rigging, and likewise there are boistersfi 
ff^ for the lower rigging. 



THB FITTI^aS or SCIIOONEBS' KSH CUTTEES' ]\^STS. 

The given lengths of schooners' and cutters' masts are 
generally the heading and hounding, and of simiLir form as 
single-tree masts without cheeks, but differing in having 
their heads ronnd-ed, and the diameter at the hounds or 
stops about a quarter less than the ^ven diameter ; a stop 
is formed about one inch on the foreside at the hounds, for 
the support of the lower cap, <?. 

On the masthead is placed five hoops ; the lower hoop, a, 
is made witli a wide collar to receive the shoulder of an 
iron outrigger, with an eye formed for the throat-hallyards ; 
this hoop IS put on firom 2 feet to 2 feet 6 inches above \ 
the underside of the lower cap. The upper hoop is placed 
6 inches below the upper cap, and three others are spaced 
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b equal distances between the upper and lower hoops, 
'hese hoops, h h h, have all eyebolts drove through them 
x>m the afterside of the mast^ aiid clenched on the foreside 
>r the peak*hallyards ; their eyes lie horizontally; they 
re placed on the head for the upper and lower ones to M 
a the middle line on the aftenide cf Ihe masl^ and the two 



1 m 
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between these 1} inch on each side of the middle liM* A 
hoop is also driven on the heel of the mast, about 6 inches 

above the shoulder of the tenou. There is a sheeve, 8, in 
the masthead for the top rope ; ff, is the iron cap ; d, the 
lower cap ; the hounds-piece. The afterside of the mast 
is coined in the wear of the gaff and boom. 
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CHAPTEE IV. 

Bowipritt of Single Tnet and Capi^— tlio Jfliboom.— Saddle lor tb 
Jibboom^^On the Flying Jibboon. — The jibboom and Flying Jib- 
boom in one.<— >Top-inaiU. — ^Top-gallant and Royal-masta in nnn OCimiy 
pole top-gallaat-mafti.— Capa on (be Lower Maataw— Top-maat Oi^ 

Thb given length of a bowsprit is from the fore part of 
the tenon of the cap to the after part of the tenon at the 
heeL The part which rests upon the stem and apron is 

called the bed ; the inner part, from the outer 
end of the bed to the heel, the housing ; and 
nearly at the outer end is the head, or hee^' 
seati/nq. The general proportion of the out^ 
end to the giTen diameter is twctTiira*, and 
the inner eoAJhe-^ixtha of the given diameter. 
The ends are tapered from the bed each way, 
and rounded their whole length, excepting 
the bed, and on the upper part from the bed 
to the outer end is left square, for the men 
to walk out upon. Cleats used to be nailed 
on the bowsprit for the collars of the stays 
and bobstays; instead of these, wood is nov 
left on to form the stops^ a a a, as hm 
shown* 

There has been lately introduced another 
method of making these stops, which are. 
two iron straps or splints, h h, with stops, 
s 8 8y formed on them; they are let in flusli 
on the under-side, and extend from the fore* 
stay-hoop to the outside of the cap, and 
tha^efore adds materially to the fastening 
of the cap, and prevCTiting the under part of 
it from working loose. These straps are two 
inches wide and a quarter of an inch thick ir 
the largest size single-tree bowsprit ; the stops 
on them are about the thi<^ess of the hoops 
for the bobstays, and the ends of them screw-bolted, to pass 
tiirongh the lower x^art of the cap to screw it up firmlj to 



III 
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tlie end of the bowsprit. A few nails fasten the straps until 
the hoops are put on to their places. 

To hoop a single-tree hoivspHt. — One hoop is driven on 
the heel, and one 4 inches within the aftside of the cap. 

The bees are fixed on the head, as shown by gf and have 
«Tieeve holes for the foietopmast-stay. 

The heel. — ^Tfae lower part of the heel is on a level with 
i^lie deck» and the upper part in the direction of the 
bowsprit. 

The bowsprit cap. — The length of the cap is in pfeneral 
five times the diameter of the jibboom, and the breadth 
iiwice the diameter, and the thickness one inch less than 
the diameter of the jibboom. The cap is of a parallel 
thickness, and the athwartship sides are out square and 
parallel to the breadth. The ends are square athwart and* 
ibre-and-aft to the angle made by the stive of the bowsprit. 

Below the upper end, in the direction of the stive, its 
thickness is set down on both sides, 
and a line, a a, di-awn through parallel 
to the upper part of the cap, which 
is the station for the upper put of the 
hole for the jibboom. Mt down square 
to the line a a, the diameter of the 
jibboom b, and three quarters of an 
inch play ; draw the line c c, parallel 
to A A ; this will give tlie station for 
the lower part of the hole. Draw a a 
and o e square across athwartship 
of the cap. As the hole will bo an 
oval shape, both sides athwartships, on account of the stive, 
the distance a c will thmfoie be the long diameter, and 
the perpendicular u, equal to h b, the short diameter ; to 
these diameters an ellipse or oval must be described for 
the hole that the jibboom slides through. Observe, in 
setting ofi^ the hole, that three quarters of an inch is to be 
added to the size for leathering. Erom the under part of 
this hole, set down two-seventb the diameter of the bow- 
sprit bquare across, as o y, for the upper part of the hole, 
and draw a line, o G, parallel to c c ; then five-sixths the 
diameter of the outer end of the bowsprit is set do^ra the 
middle line f f ; aud E e and E e arc respectively drawn 
parallel to G y and g g ; these lines will give the lower 
part of the square hole on the fore and after parts of 
theqap* 
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The cap, whea trimmed and prepared for the tenon 4 

the outer end of the bowsprit, is next ircm-bound and e?^ 
bolts driven through and clencked; for the man-2x>pes^ fm 
ropeSi 4c. 

The jibboom has a straight line struck across the middlej 
the butt end of the tree is worked inwards, and the lengd 
Bet up. The given diameter is at the bowsprit cap, or s 
one-third the length from the inner end, from which it i 
made paralleL !From the cap to the outer end is dividfii 
into four quarters, and the outer end is made two-tliirds flij 
given diameter. It is lined to the size, and hewed plumb! 
afterwards squared and eiglit squared, and three and a hi 
diameters is left eight-squares from each end, and betwee 
the ends it is rounded. A stop is made at the outer ei 
once and one-sixth the diameter in length ; and a ahein 
hole one diameter^ and one-sixth in length within the stoM 
from the upper side, for the outhatder or the' jibstaj tii| 
pass through ; and at the heel is a horizontal holo for tW 
lashing down of the heel ; a horizontal sheave once and one- 
sixth the diameter in lengtli, for the top-rope. An iron fo! 
the iiying-jibboom is placed upon the starboard eight-sqiuii 
at the oidier end. 

* 

SADDLE rOB THE JIDBOOIC 

The saddle is fayed upon the bowsprit, at one-thii'd ih 
length of the jibboom within the outer end. It is in lengtl 
one-half the diameter of the bowsprit ; in wddth, one-hai: 
the diameter of the jibboom , and, in thickness, one-sixti^ 
the given diameter. A seat is made upon the 
upper part for the heel, so that the jibboom may 
lie parallel with tbe middle line of the bowsprit, 
and it is fastened to the bowsprit after the bowsprit ani 
the jibboom are rigged, witli one rag-pointed bolt in ik 
centre and a nail in each end. 

ON THE TLYINa JIBBOOM. 

The heel of the flying-jibboom generally steps against the 
cap ; the usual proportion is two-thirds the jibboom and 
two-thirds the given length of the flying-jibboom. Xhe 
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given diameter is at the iron on the end of the jibboom, and 
tlie outer end is two-thirds, and the inner endtureequiurters 
of the given diameter. From the place of the men, cuameter 
ib is made parallel to two-ljurds the length from the iimer 
end ; the distanoes from these to the ends are roonded. A 
^top is made to one diameter in length within the outer 
ertd, ajid a vertical sheave is cut within tlie necking, for the 
fiy ing-jibstaj ^ and at the iimer end a horizontal hole i& 
boffed. 

THE JIBBOOM JLKD i'LTIKG-JIJiBOO:^: ONE. 

Here the length to the stops will be the length of tiie 

jibboom ; and from tlie stops to the outer end will be two- 
thirds the given length of the flying-jibboom. The diameter 
at the stop for the jibboom is two-tliirds, and at the 
extreme end one-third of the given diameter. It has 
sheaves cut for the jib and flying-jibstays as the preceding 
jibbooms. 

• SOP-HASTS. 

The length of topmasts is given the same as the standing 
masts, viz., the hoimded and headed lengths ; or the whole 
length including the length of the head. They require to 
be such thickness as to permit the hounds to pass through 
the cap. The given diameter is at. the lower cap, from 
which place it is made parallel to the heel; and, at the 
stops and head, the diameters are four-fiflihs and fiye-nintiis 
respectively of the given diameter. It is lined to these 
sizes, and hewed from the lower cap sixteen-square, and 
rounded to the under part of the hounds, which are nearly 
eight-squared, to admit them through the round hole in the 
lower cap. The fore and after stops, c, are formed as per 
the figure annexed ; the head is left square above the stops, 
and the edges chamfered between iaxe upper side of tne 
cross-trees and the under side of tlie cap. The heeling is to 
be square, and the edges chamfered ; and, if not suflicient 
to fill the hole in tlie trestle-trees, fillings are fayed and 
nailed thereto to supply such deficiency, allowing a quarter 
of an inch play. The heeling is in length two to two and 
a-half diameter, and brought into the size of the eight- 
square. In the middle of the heeling a square hole,^ is 
cut through athwartships forthe^J; its lower part to be 
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the depth of the trestle-trees above the upper part of tl 
hoop, and one. inch for an iron plate that is orooght on ti 
treffble<;tree8* Iranfida ave mostly uaed, and are in lengl 
4)nce and a-half the giyen diameter of thdbr lower inast^ i] 

depth one-third the givQ 
diameter, of their top 
mast, and in thieknea 
two-thirds their depth. ' 

Pidfl are made squai! 
to the given dimensioni 
and one end ronndedy tU 
other snaped from tb 
under side, and a hole fa 
a laniard in both ends. ' 

The sheave-hole ^or th 
ifep-rope.— 'There is om 
Bheaye, at the heelu^ 
alK>ye the fid-hole, whici 
is cut through transverse!] 
in the middle of the eight 
square of the larboard sid( 
to the foremost eight 
square on the starboan 
Bide. A groove is takei 
out, rather larger thai 
' the top rope, when pass 
ing through the squan 
hole in the trestle-trees 
and is in tlie direction oJ 
the sheave-hole. 

The sheave-hole for th 
topsaU'tjfe. — ^Most of the 
ships in the mercliant- 
service have a sheave-hole 
cut through the middle of 
the hounds fore and aft; 
but, as it weakens the 
mast^ it 18 preferable to have bheke in lieu of a sheave- 
bole. 
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It 18 HOW oommon to have tbe top- 
raUwit and xoyBl oMMki in onoi r* 
vhe gvwn length is eet off fimi the 
ower end ; and, from the heel to the 

.ength of the top-gaUant mast is set 
)ff ; then, from the top-gallant stops, 
bhe length of the royal mast is mea- 
lured, and a very short nole above the 
x)yal etopSy is allowed. 
' The fpwBa diameter, which is at the 
station of the cap, is set off from tiie 
lower end; and at the top-gallant 
stops, h, it is of the given diameter, 
and at the royal stops three-fifths of 
the given diameter. It is quartered 
and graduated the whole lenjB^hi and 
rounded quite through, leaving only 
the lower part, a a, square. 

The heeJmg. — ^The heeling is made 
so as to conform to the space between 
the cross- trees and trestle-trees, which 
is the same to the top-gallant mast, as 
has been explained for the topmast. 

Thefid'hole*"^he lower part is one 
diameter and one inch up from the 
heel ; for tiie up and down way half 
the diameter, and athwarlwBihips two* 
thirds of what it is up and down. 

The sheave-hole for the top-rope. — 
There is one sheave-hole placed in the 
starboard foremost eight-square, with 
its loww part three diameters from the 
lower end, and in length one-diameter 
ttfcd one sixth. 

The sheave-holes for top-gallant and 
royal tyes, — Sheave-holes are cut in a 
fore-and-aft direction, half the diameter 
below each of the stops ; the length of 
them is equal to the diameters at the 
stons and one sixthy'and are lined 
with. copper. 
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8IUKP-P0LS lOP-aiLLLAITT ICAftTS. 

Top-gallant masts are sometimes fitted with stump pola 
when they frequently have a sliding gimter-uiAAt £.tted 
them. The length is set off and fonued the same as 
top-gallant and rojal masts in one, eseepting that nbawe 
■top is a long pole head. The diaiaeter of the extrmo 
of the pole is half the giren diameter. 

OAPB OK THS LOWSB MASTS. 

The principal caps of a ship are those of the lower masts 
made of African oak, in the merchant senrice ; they are ii 
breadth eoual to twice, and in thickness fiye-sixths tivl 
diameter of the top^mast. Two lacge holes are cut throi^i 
them, the one square to fit on the lower mast-head» the ofciM 
found, for the top-mast to slide through. The caps an 

trimmed or sawed to their dimen- 
sions, and their upper and under 
sides made straight and out ot 
w inding, and the cTids are rounded 
off to an arc of a circle, the sidei 
with a small curve. The holes ai^ 
set off from the centre of tm 
under side of the cap at equ:^ 
distances ; the substance of wooi 
left between the holes to be half the taper of the mas: 
heady and the thickness of the chock between the trestle 
trees. The round hole is the foremost one for tike top*masi 
and is sweeped to seyen-eighths of an inch larger than tU 
diameter, to allow for the thickness of the leather, and onel 
eighth of an inch for play. The square hole is set off 
fore-and-aft, and -^jj athwart-ships, of the size of the teno' 
on the mast head, and tapered one incli to a foot, the fo^i 
part and each aide three-eighths of an inch to a foot, ascj 
the after part square, towards the upper side of the cap 
this is done for what is termed " stren^hening down." The 
wood before the round hole is two-thirds the depth of the 
cap, and the wood left beyond the after part of tne square 
hole is once the depth of the cap. The depth is usually 
reduced on the edge of the cap to make it as light as 
possible. The iron-hoop round the cap is commonly one- 
third its depth, and yaries in thickness from one-fourth. U 
five-eighths of an inch, according to the size of the cap. 
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These caps have four eye-bolts, fi, driven through the cap 
rom the under side for the top-rope-pendant8,&c. One of the 
olts is placed on each side of the square hole near the edge 
(£ the cap on the under side, and one on each side of the,ronnd 
iole, at the fore part, with their ejres athwart-ships and weE 
denched upon an iron-plate let into the npper side of the 
^ap. On the upper side ia also a plate, d, for the lower lifts, 
^th an eye in each end ; it is in breadth about one-third 
;he depth of the cap, and in thickness from one-quarter to 
ive-eigbths of an inch. Three bolts are driven to secure it 
>ri. All caps have horizontal strengthening bolts diiren 
through them and denehed* 

0^0 lei on the caps of the lower fSMit."— From the square 
bole cut in the cap, take the size at the lower side, and as 
bhe cap is not to go down to the shoulders on the first 
Letting on within an inch and a half, for the shrinking of 
each, the size of the tenon is that distance set off ; when 
this is done, take the size of the upper part of the hole and 
depth, and trim the head of the mast to the size. It is to 
be obserred that all caps are to be raised abore a level from 
the middle line on the mast to resist the weights that act on 
the fore side of them. 

TOPMAST CAP. 

The proportion of the topmast cap to the diameter of the 

top-gallant mast is the same as the 
preceding to the topmast. Two holes 
are formed, the one square to fit the 
topmsst heady the other round for 
th^ top gaDant mast. They have four 
eye-bdts, e e e driven similar to 
the lower cap, and the cap is iron bound as described for 
the lower cap. See also sketch at page 24. 

Several vessels in the merchant service have got iron caps 
fitted on the mast-heads and on the bow^sprit-end. The cap 
of the bowsprit in this case is fitted on square on the end, 
and the hole is round for the jibboom going through. These 
iron caps look uncommonly snug and light, and seem to 
answer their purpose welL 
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CHAPTEE V. 



On Yards made of Single Trees, — On Main and Fore-yards. — Oa Topid 
Yards. — On Cross-jack Yards, Spriteail Yards, Top-gallant Yards, Royal 
Yards, and Studding-sail Yards. — On the Driver, or Spanker, and Maia 
Booms. — On the Mizen and Main GafFs. — On Trysail Masts. — Studding- 
sail Booms. — Trestle-trees and Cross-trees for Lower Masti.— -The Framing 
of the Trestle and Crosa-tveM.— Tofi «f Memhflit fiUdpa. — ^Top-not 
Treitle and Crota-treea. 

ON YAILDS MADE OP SINGLE TBXBB. 

Yabds ttre either square, lateen, or Itig-sail ; the first are 

suspended across tiie mast at right angles, and the two latter 
obliquely. The square yards are of a cylindrical form, 
tapering from the middle, which is termed the slings, 
towards the extremities, which are called the yard-arms, and 
at the alings is the place of the given diameter ; the distaooe 
between the slings and the yard-^ams on each aide hi 
quartered, which are diatmgaiahed into the firsts second, and 
tnird quarters, and yard-anns. 

OS lUXS JOVD VOU-TABBS. 

The middle quarters are formed into eight squares^ the 
after square to half the length of the yard, or to one foot 
six inches beyond the quarter iron for after batten, and tihe 
others, which are for the sling hoop and truss, one-eighth the 
length of the yard, and from the eight squares in the middle 
each side is rounded to the outer ends, except at the place 
of the sheave-holes in their arms for the topsail sheets, 
which are left square the len^h of the aheave-hole. It ia 
to be observed, however, that sheave-holes w^en the yards, 
and an iron cheek block, is tost superior, being brought 
on the after side, even with the stops, for Sie topsail 
sheet. 

The stops, d d, are formed out of the yards, in squaring 
for the cheek blocks. Yards are fitted at their outer ends for 
rigging out studdingsail-booms, with four hoomriroM: there 
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e two on each side of the yard ; the outer one is named the 
rd-arm-iron, h A, and the inner one, which is placed at ^ 
ue length of the yard from the outer end, the quarter-iron^ 
I The outer boom-iron is composed of two parta, the stn^ 
14 toir in the thiffknana Iragfehwajin^ upon the jiimU 




arm, and the crank, h A, which projects at right-angles to the 
strap, having a ring, A, connected to it, for the boom : in onc|. 
side of thi8.nng a honzontal lignma Tito roller, ia fixed, 
for the ease of sliding out the boom^y, The iiper xronfi or 
quarte^irons, differ in shape to the . yiad-snq-iroii, Oqe^ 
part is formed as a clasp hoop to compass the yax^i ^ ^ 
and the ring, 8 p, is separated from it oy a shank or chock : 
the upper part of the ring opens with a hinge, and key, 
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Pf for fimtaming it when the heel of the boom is hoi 
theieixL 

The boom-iroxiB are fixed on the yards so that a line drawn 
through the middle of the shanks of each may pass through 
the angle formed by the foremost eight-square, and foremosi 
upper eight-square, and the centre of any section of th^ 
yard. The outer boom-irons let in their thickness at each, 
end of the yard, and are fastened with two hoops driTen on 
tighty with a bolt through between them, and two naUs in 
the ends. The quarter-irons are put on warmed, and the 
keys driven in. 

Boom-irons on the yard-arms of small ships have a straight 
neck, projecting from straps, with a shoulder in the middle 
of the neek| and the part without left square. The ring has 
a shank on the under part, with a square hole that fits the 
neek, and is there secured by a screw-nut or a spring fore- 
lock that goes on the neck next the ring. It is piindpallj 
large vessels that have qi^ter-irons on their yards. 

OK tof-bahi tabds. 

Top-sail yards are of a cylindrical form, tapering from the 
slings or given diameter towards the ends or yard-arms. 
The ends are three-sevenths to one-half the given diameter; 
and the eight squares left on each side of the middle are 
one-eighth of the given length of the yard, and each aide 
being trimmed sixteen-square, are rounded and planed 
smooth and fair to their outer ends, except at the places 
of the sheave-holes, for the top gallant-sheets, which are 
left square, and cleats or stops raised from the solid, for 
the reefs of the topsaU. These yards have a sheave-liole 
cut from the upper side its length within each outer end 
for the reef tacldes ; and in some merchant ships, sheave- 
holes are cut for the top gallant-sheets, but a cheek-block 
fixed on the after side, as shown on the lower-yards, is 
to be preferred, as sheave-holes weaken the yards. 

Finishing of Yards. — Top-sail yards are fitted at the middle 
with two hoops once the diameter of the yard on each side 
of the slings, for the topsail ties. 

The fore and main top-sail vards commonly have boom- 
irons at their outer ends, vnth the outer arm or crank of 
tiie iron made to ship and unship. The mizen top-sail yard 
has no boom-iron, but a ferrule driven on, and an eye driven 
into the end of the yard. 

I 
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K CROSS-JACK YARDS, SPEIT-SAIL TAEDS, TOP-GALLANT 
XA&X>S^ £OXAIi XABDSy Al^D SIUDDEtirG-SAIL XAEDS. 

These yards are at the ends three-seyenths of the 
ameter at the slings, and are left in the eight squares 
't the middle one-fourth their length, and each side sixteen 
jiiareB, then rounded and planed fair and smooth throughout 
\e lengtb^, and a ferrule and eye at each end. Stops are 
xnned out^bf the yard the same ail the top-sail yarda^ and a 
oop in th^middle for the slings. 

ON THE DBITEB OB SPAITKEB Al^D MAIl^-BOOMS. 

The given diameter of driver-hooms is at the middle, and 

f main sail-hooms at the sheet or taflfrail ; their outer ends 
ire two-thirds, and the inner ends three-fourths of the 
pven diameter. They are then lined to the size and 
ounded all the way through, except for the jaws, a a, where 
it is left square. The jaws are mostly nuide of oak, and 
ire formed to a half-drele, 1 inch larger than the diameter 
of tioie mmrty for le«ther and play : thej are in len^h from 
1 to 5 feet from the inner end of the boom, and m depth 
I to 1 inch less than the diameter of the fore-end. The 
boom is worked to a tongue to which the jaws are scarphed ; 
they are then formed with a curve inwards, so as to follow 
in fair to the size of the boom, leaving sufficient strength 
to the hollow of the jaws, and are then ronnded each way 
the £E«e-md8. Three or four hoops, ce e,BTe driyen oyer 
the jaws, and under the third hoop from the fore-end a 
horizontal holt is driven through the boom and both parte 
of the jaws, and one strengthening bolt is also driven about 
2^ inches from the hollow ; the ends have a nail driven on 
each side through the jaws into the boom. 

Some spanker^booms have no jaws attached to them, but 
fitted with a &;oo8e-neok at the inner end, and a hoop round 
the mast with an eye to reoeiye it. At the outer end is 
formed a necking A, and has a aheaye-hole cut within for 
the clue of the sail hauling out to the boom-end ; one, and 
sometimes two, hoops with eyes, d, e, for the topping-lift ; 
e, for the outer^ and dy for the inner, when it is a long 
boom. 

■ 
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The given diameter of 
ia at four feet from the i 
end, and their lengths 
up from the bult- 
upper part; their outer ec 
are half to five-ninths of tha 
given diameter. Tliey are then 
* lined to the size a^d rounded^ 
as before. The laws, a a, are 
made and finiflhea similar to fche 
booms, except that the hollow 
of the jaws haTe a great bevel- 
ling, that it may be in the 
direction of the mast, whez? 
peaked. An eye-bolt is driven 
through from the upper side 
in the direction of me benret 
ling of the iBttcr end, ood 
dendied un^bmeatb, ftn* liie 
throat halyards, and one small 
eye-bolt with a hook fitted to 
it driven from the underside, 
for hooking the neck-eairriiigy 
and seooring the throatr dowxk 
hauler; tiie ja'wis are always 
lealheied in the hollow. At 
the end of ike gaff there is 
a ferrule and eye, up and down, 
for fixing a small block to for 
displaying signals. There are 
likewise hoops with eyes, d 4 
driven on the gtf fbr the peak 
ha tyan is* 

When 1*0 gaff is a'** fixed- 
gaff," there is a goose-neck 
fitted at the inner-end. M>re 
and Mam- trysail-gaff's are 
generally fitted in that manner, 
whieh works in the Hmm^ 
hoop haying an eye to xeeeive 
it; their given diameter is 
at the inner end^ and the ou.er end is three-fifths of the 
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jiven diameter. There is no additional length allowed 
or pole; and &«haa¥e is cut through at the outer end. 
k fenpule anil ije. sm fitted the lame as tiiose of the 
laiiBOft gait 

Try-sail-masts aie seldom made for ships or barques, 
but only bri^s, termed 9nomf being that the^ are equipped 
with a. thira small mast or try-saai-mast, just araft the 
maiii-mast to carry a sail similar to a ship's spanker. The 

try-sail-mast is rounded all the way through, aud is of an 
equal diameter the whole length, from one-third to one-half 
the diameter of the main- mast. The foot of this mast is 
sometimes fixed in a block of wood, or kind of step, upon 
the deck ; at other times on the boom ; and, commonly, 
steps on a clasp*hoop» with an eje to receiye it: the bead 
in secured between the after part of the trestle-trees. 
Instead of a try-sail-mast, a thick rope called a horse, is 
mostly used for attaching the fore-leeches of main and 
fo]^e-trj-saild ii^ a ship or a barque* 

STUnnilfO-SAHi-BOOMS. 

The given diameter of swinging or lower studding-sail- 
booms is at the heel and one-third the length, between 
which they are made parallel, and decrease from thence to 
two-thirds the given diameter. They are rounded the 
whole length, and have a necking at the outer-endi .and 
hole bored through the diameter within; the inn^ end ia 
fitted with a gi^ose-nedli; and fenrule. 

The top and top-gallant studding-sailrbooms have the 
given diameter at one-third from each end : the ends are 
two-thirds of the given diameter, and rounded th§ whole 
length, and have a hole through the end. 

TB^STIi£-TBE£B iJGTD CBOSS-IB££S FOB LOWEfi UABTB, 

The trestlc'trees are in length equal to the b:^adth of 
the top fore-and-aft ; in depth, hali' the diameter of the 
mast at the partners ; and in breadth or thickness, one-half 
oi the depth. The insides are trimmed straight and out of 
winding, and the breadth set off parallel to them. The 
lomr ndea aie soaped fnm half the dsptii ef the. treatie- 
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trees down to one and three-fourths of the depth in lengtfc, 
from the fore end, and one and three-sevenths of the dept h 
from the afber end, and zonnded to a half-circle at tba 
foreinost-enda ; the lower edges are chamfered tiie whole 
leii0th. I 
The cros8'iree9 are in length the breadth of the top; 
the breadth, — the breadth of the trestle-trees ; and, the 
depth or thickness, two-thirds of their breadth : they are 
snaped from half their depth down at the ends to one- 
fourth of the length of the cross-treesi and their eada 
rounded off with a sweep ; a chamfer is taken off the 
edges on the under sides and round the ends the length of 
tiie snapes. 

- ;CH£ f &AMINO OJE* XH£ XBSSTLB AND OSOSa-TBBXS. 

The trestle-trees are placed on horizontal thawts or blocks, 
and kept apart the breadth of the mast-head athwartshipe, 
and square with each other at the ends; the cross-trees 
are next laid, at their proper stations, athwart the upper 
sides of the trestle-trees, havine the middle of their lengths 
in the centre between the trestie-trees, and at right angles 
with them. In letting down the cross-trees, scores are cut 
in the trestle-trees from three-fourths of an inch to one 
inch of their depth ; a score is also taken out of the under 
sides of the cross-trees to the breadth, and half the depth 
on the trestle-trees, to steady them in their places. The 
cross-trees are then remoTed, to let up chocks, which aie 
brought on the fore and after sides of the mast between 
the trestle trees, and of the same depth. It is only in 
large ships these chocks are fit in the trestle-trees. When 
the cross-trees are in their places, one saucer-headed bolt 
is driven through each from the upper side, and screwed- 
nutted on the under side of the trestle-trees. 

TOPS or, MEECHANT-SHXPS. 

« 

All tops in the merchant senrice are made as small and 

light as possible, in order to redfice the chafing of the top- 
sails against the top rim. The usual length is two-thirds to 
one-half of their breadth ; and the breadth of main-top is 
about equal to one half the moulded breadth of beam ; the 
hreadth of fore-top nine-tenths of main-top; and breadth of 
misen-top .four^fifthh of fore-top. It is not eonsideied 
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ecessary to make tops broad for the spread of the top- 
aast rigging, as it is found now that a good stout Mtanditig 
\ucTc8tay is the main support of the top-mast. 
I The fore part of tops are of an elliptical finrm, and a rm 
if elm or oak board fixed on the cross and trestle-trees, 
^ve the external form, when it is either boarded or grated. 
The framing being formed, iron plates are let in tor the 
luttock-plates : the foremost hole for the puttock-plates is 
ixed at the centre of the top-mast ; the after hole is about 
ox inches firom the after part of the top ; and the interme* 
iiate ones are equally spaced. A hole is cut fcur the sliiigii 
Bfe the fore part of thie top. 

TOS^lCASV TBBSTLl 130> GBOflS-TBIBB* 

The length of the trestle-trees should be goTomed by 
the cross-troes and chocks ; the breadth ^ of lower trestle* 
trees of the respectiye masts ; and the depth of the 
depth of lower trestle-trees. The cross-trees^ when curved, 




have the proportion thus, — length of after horn, four-sixths 
of the lower after cross-trees of the respective masts ; 
length of the forward horn, five-sixths of the after one ; 
breadth, — ^the breadth of the trestle-trees ; and, the depth 
or thickness^ four^fifths of the breadth. The horns usually 
sweep 9 inches in 16 feet. 

The trestle-trees are trimmed similar to the lower ones, 
and snaped at the ends ; and the cross-trees have a taper 
on the under sides to half the depth at the ends, which are 
rounded, and a hole bored 3 or 4 inches within, for the top- 
gallant shrouds ; instead of a hole, is sometunes a small 
roller fixed.. 
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The cross-trees and trestle-trees are imited together 
similar to the lower ones, in a frame ; and when they are 
made with a ciroular piece, r r, it is seoured to the fore-end 

ike limtia-tMes, h and to the outer part of the fontaid 
hMidd ofOtthtreedy/; a span piece, jxaites tlie two piaeeB* 
tog^b^ with finir up and down bolta. The Aosrt 0mm 
piece a, between the trestle-trees let down, is bolted to the 
circular pieces with two small bolts. In fore-toD-muat 
trestle-trees of the navy there is an additional length 
allowed to them, to give a larger space, i, between the top- 
intet and after-mast cross-tree, for a blook fiv the main 
top-gaUant atqr to lead throuffh. The ecoH-trees and. 
enc^ar pieces r are connected by an iron strap fixed to 
them, which is made that it may easily be nnflsed. 



GHAPTEB VI. 



Prelimiiuucy Remarks. — On Masting Merchant-ships. — Obiervations on tlie 
Dkuneters and Forms of Masts, Yards, &c. — The greatest Diameter, 
eommonly called the given Diameter ^ where it is situated. — Proportions 
that the Diameters usually bear to the respective length of the Masts, 
Yards, &c. — The fractional proportion that the intermediate Diameters 
bear towards the given Diameter. — Tables of dimcnaion* of Maats and 
Yards in the Merchant Semce. 

Hating extended the practical operations in mast-making 
over as many pages as the limits of this work ^^dll admit, 
and, it is hoped, as will he sufficient for initiating the 
young student into the rudiments of this art, a few obser* 
rations may be added respecting the masting of ships in 
the Merchant SerWoe. 

Tn tiie first place it iil proper to observe, i^at in deteiv 

mining the masts and yards for merchant-ships, no general 
rule seems to be practised, as we find numerous ships in 
the same trade, of the same dimensions, and (to appearance) 
of the same stability, with very dissimilar masts and yards. 
Thii in some degree may be accounted for, by the masting 
And spfttriiig of these ships being often regulsted by tiie 
<>pin]0n8 of those persons who are to oommand them, 0om6» 
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mes to the fancy of the owner, and at other times to the 
uilder. This matter of tastes has not only caused a great 
Lfference in tiie dimensions of masts and yards for similar 
l&ips, boi as^graal) a variety in the tautneae of the masts 
nd tkA' BqnamieM of ik» yardi ; vliichy m to pMre tiuit 
htfw i» fb» piopovfcion maiirtaihied of auwlf and 
urds to the length and breadtb <tf tiie ship, as is the 
)ractice in the British Navy. 

The rules given by different authors for determining the 
Droportion of masts, yards, &c., for merchant-ships, are of 
rery little use now, for there are so many varietiea in the 
buud of these slaps, — some very long and narrow, and 
Dtliera both long and broad, that it is impossible to make 
one rule serve in both eases ; and it would require a great 
number of rules to determine the proportion of masts and 
yards, the way at present these ships are rigged. It is not 
intended in this work to give rules, as it is more common 
now to delineate a plan of the sails, from dimensions of 
masts and yards of the most approved rig the same size, or 
thereabouts, and vary them as may be considered necessary 
for the tradSe she is to be employed in, and for the nnmbcMP 
of men that have to work the sails. This is decidedly the 
best method to adopt for ships of any kind, as it will be 
seen upon the plan how tlie masts and yards look in propor- 
tion to the size of the vessel ; besides, the calculation of the 
centre of effort of the sails can easilv be found, and. com- 
pared with other ships that have been known to answer welL 
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In ascertaining what strength and form should be given 
to the several spars made u^e of in masting of ships, so 
that a proper maintenance may be afforded for resisting the 
strains that masts, yard*, &c., are subject to, we must be 
guided by our kaowledse on the effects produced on the 
different Ascriptions cv timbers, and by what experience 
and much service have found to be best, rather tlian by any 
speculative theory. It is from observations of this sort 
that the mast-maker has been enabled to form such a 
judgment respecting the strength and diameters that are 
req[iiisito for all masts, yards, Ac., and to form rules from 
experience, as to be pret^ coirect and esfij of application. 

The largest fiameter is that which is ywen, and is token 
thus : — at the partners or decks of lower masts i at the cap, 
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in top-marts andtop-gaDant-matfeB ; at tiiebed, of bowsptito; 

at the slings or middle, of yards ; at tiie bowsprit-cap, of 

jib-booms ; at the middle, of driver-booms ; at the sheet or 
taffrail, of main-sail-booms ; at four feet from the end, of 
gaffs ; at one-third from each end of top and top-gaUant 
studdiiig-sail-booms ; and, at one-third fiom the inneiyeiid, 
of swing or lower studding-sail-booms. 

PEOPOETIONS THAT THE DIAMETERS TJSUALLT BEAB TO THE 
&£SP£OTiy£ LSirCKTH PP IU£ MASTS, YA&DS, &C. 

. The diameters given to masts, yards, commonlj follow 
some law of their length, thus : — 

Main and fare-nuutSf one inch for everj three feet of the 
length. 

MainFmasts of hrigB^ one inch to every three feet in 
lec^h; and the fore-matt nine-tenths of the diameter of the 
/main-mart. * 

Masts of cutters, three-fourtlis of an inch in diameter to 
every three feet in length. 

Mizen masts ships, two-thirds of the diameter of the 
main-mast. 

Mam and fore'topmatUf one inch to eveiy three feet in 
lengt|i. 

Musen fop-matUf seven-tenths of the diameter of the main- 
top-mast. 

Top-gallant-mastSf one inch to every three feet in their 
lengtn. 

BayalrmastSf two-thirds the diameter of their top-gallant 
masts. 

JBaW'^priU, the same diameter aa the main-mast. 

Diameters of Yarde. 

Main and fore-yards, at the slings or middle, seven-tenths 
to seven-eighths of an inch to eveiy three feet in the length. 

Xhp^ail^ards, five-eighths to seven-eighths of an inch to 
every three feet in the length. 

Tbp-galJa^U^ardey six-t^ths to five-eighths of an inch to 
every three feet in the length. 

Royal-yards^ one-half the diameter of their top-sail yards. 

Studding-sailryards, one inch in diameter to every five feet 
in thekngtL 
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DiamHeri of Boom. 

Studdmg-'WiJrhoomi^ one inch to eyery . five feet in the 
length. 

JUhboom, Beren eightha of an mch to eveiy three feet 
in the length. 

Mpnff'jilhboomg^ Beren^eighths of an inch to eveiy three 

feet m the length. 
Driver-looms^ the same as the fore-top-sail-yard. 
Gqffs^ the same as their booms. 
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DIMSK8I0KS or MASTS AND TAED3 OF AN AMERICAN 

8TXAM-8HIP 02* 680 TONS. 





Vi.fl 










11. In. 




la. 


l]Uii''unww • • • 




0 


Head . 


IS 


0 




• • 




DiiBMter 84^ 


uru-iiiiiov • • • • 




A 

V 


t* • 


18 


0 


• • 


• • 




99 


86 


f 1 7 AT\ -TYl 

UXCU UUtOW ( • • 


54 


6 


»» 


10 


0 




• • 




*9 


184 


'Vlv AllU Illffci 1 1 \AJ^ 1 imow • 


42 


0 


»» • 


7 


6 




• • 




Cap . . 


14* 




22 


0 


TTnififc 


14 


6 


Royal 


. 9 


0 


Pole-cap . 


8i 






0 




5 


G 




• • 




Cap . . 


11 


Tnn-cra.1 1 ATti^Tn uifc 


18 


0 




12 


0 


Royal 


. 7 


0 


Pole 


6f 


Ifairi n-rui fliwn irnill 


68 


0 


• • 


• • 




Anns 


. 4 


0 


Sling-. . 


15^ 


TfliMnll^'VMfd. 




0 


■ • 


• • 




If 


. 4 


7 


»» • 


13 

1 




87 


A 

V 


• • 


• • 




9t 


. 8 


T 


• 


7J 


MwjrciPjrHnA • • • 




■ 


• • 


• • 




9f 


. 1 


8 


99 • 


H 


IRlMMIa'WMwl 

M iiiroi*jr*K^ • • • 


54 


A 

V 


• • 


• • 




99 


. 4 


T 


99 • 


18 


KvymmUrjmK%M • • • 




A 

V 


• • 






99 


. 8 


7 


>• 


0 






f 


• • 


« • 




ri 


. Ill 


»t • 


H 


xwyai-yarci . # • 


10 




• • 


• • 




>* 


. 1 


0 


»» • 


4 




2/5 


1 


• • 


• • 






• • 




Bed . . 


86 


oiu-uoom, cuvco • • . 


9J. 


A 
U 




20 


0 


Head 


. 3 


0 


Cap . 


13^ 




10 

Iv 


A 
V 


• » 


• • 




$9 


. 5 


0 


»» • 


84 


B|wuKer-Doaiii • • • 


17 


7 


• • 


■ • 




$$ 


. 2 


0 


Diameter 


9 


vraw • • • • 


SO 


0 


• • 


• • 




99 


8 


0 


99 


7 




4S 
w 


1 


• • 


• • 






• • 




99 


8 




WV 


A 

V 


• • 


• • 






• • 




99 


7 


Tbmadhnt ditio • . 




0 




• • 




m • 


• • 




99 


6i 


Boral ditto 


10 


0 

w 


• • 


• • 






• • 




99 


8}. 


^*«*wwr TMvlftf • • • 




0 


• • 


• • 






• • 




»• 


6 i 




81 


0 


• • 


• • 






• • 




« 


» . 


Topgallant ditto . . 


16 


0 


• * 


• • 




• * 


• • 




99 


4 i 


.Royal ditto 


10 


0 


• • 


• • 




• • 


• • 




ft 


8 


Mizen tryaail-mast . . 


38 


0 


• • 


• • 




• • 


• • 




99 


7i 


Housing of Fore-mast 


20 


5 


















Habi-iitMk • • • 


20 


8 


















Ifiaea-inaft • . . 


7 


1 


















I«iigUi behfwii pttpea- 






















dloidam . 


ise 


0 




















166 


8 


















• • a • 

* f 


148 10 


















BsfawniA breadth of beutt 


80 


0 



















Digitized by Google 



64 TREATISE ON MASTING AND RIGGING 



Iron Steamer of 180 ton*. 
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Iron Steamer of 320 tons. 


Dimensions of Vessel : 
Length, 143 ti. ; Breadth, 21 ft. 
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Cutter of 42 tons. 


Dimensions t 
Length, a5 fU 
Breadth, 14 ft. 6 in. 


m 

u 
O 

3 








M •••••••••• » a 

(«s 




o o «0 CO O 1 

CQ iO CO 


Cutter of 103 tons. 


Diniousions: 
Length. 60 ft. 
Breadth, 20 ft. 6 in. 
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Sloop Y&elit of 125 tons. 


s.si 

C - -r 

C 

ill 


1 

>< 




s • • 




^ AM 




^ :::::: g g :: : : : 


« 

n 
*• 

o 




• .... 




^09 .«•••.•..■ « « 




CM O O <D « O 

^2 8 ^ 8 s a • • • • = ' 


* 1 

O Q 

1 

w 


Mast* . # 
Top-mast to stops . . . 
To|>-mast-pole . 

M lin-boom . . . . 

Square-sall-yard . 
Top-sail -yard . . . . 
Winter-boom .... 
Winter-tfaft . . . . 
Qaff-top-sail-yard . 
Outside of stem to dentre of) 

Centre of most to the ta£Qrail 



Digitized by Google 




Digitized by Google 



TBJBATIS£ ON MASTINO AND DIGGING. 



I 'q t z i t z 

W ^ 03 C4 00 C4 04 



«' • <k • 

•k • at * 



C4 r-4 



at 

II 



■ ' ' t ' 

1^ I - ' ^ j 

II II u n IT I v II u 

O 04 CO CO QQ 

g.^^"- ^ 



S o 



/• ■ N 



^ ■• > • ■ 



■s. 



I 



e 

i 



i1 

a 



Si 



H 



03 
•J 

5 CO 
CO 



Ed O 



4 



• • • 
• • • 



• • • • . o 

j^zzzzztB 

5** oaocoOiHOOkO'^ao 

nmninuniii 



^ >^ 

^a»o>o<otoooo 



I 

I 



o 

« 5 



j 
j 

I 



oS o 



In 



« 

Digitized by Google 



il 



• • • • 



U U U II II II 




O C4 ^ o o o 



Mr- 

Sb S » 

^ s § s 



.1/ 



I 

1. 




o =2 c =2 o 



1 



it 



! 



*S* be be o 

^ g s « 

?. . 

H il 

!"" 

* > • 



1^1 

II: 

11 

Hi 



70 mBATISB ON MA8IIN0 ikNB RIGGING. 



CHAPTEE VII. 



Biaama of ships. 

D6iaiptioii of Siggiiif Nanui of Bopat.— Fraptiatofj Riggbig.— To md 

tt OYoriuunded Knot. — Figure of Ei^^ht Knot. — Square or Boef KnoU 
To make a Bowline Knot — To make two Half-Hi tchet**— A Timb^ 
Hitch*—- A Rolling-Hitch. — A Blackwall- Hitch. — Bowline upon the big 
of a rope. — A Ranning Bowline. — A Cat's-Paw. — A Common Beud- 
A Carrick Bend. — A Fisherman's Bend. — A Rolling Bend. — A Selny 
Strap. — A Pudding for a Mast or Yard. — To form an Eye-Splice. — } 
Artificial Eye. — The Cut or Cont-Splice. — A Flemish Eye, or Made £j 
—A Short SpUce.'^A Long Splice. — To worm and serve a Bopo. ^ 

Rigging is a general term given to all the ropes emplojed { 
support the maits, and to extend or reduce the sails^ or vnytf 
themtothedii^ositionofihe wind* They each have distinctii 
appellationfl^ as the SUmditig i2%in^— which is nsed to Sam 
the mastSy and remains in a fixed po8ition-HMtiieshr6iid%etajj 
and back-stajB. Bmrning Rigging is that which is fitted t 
arrange the sails, b j passing through Tariovs Uoeks in difftns 
places about the masts, yards;, shrouds, ftc^— as the hemes 
sheets, halliardis dew-lines^ fte. Lower Rigging is that wbie' 
attaches to the lower masts ; and Ti^pmoMi digging cqnsisti (i 
tiie topmast slurouds, stays, and back-stajs. 

The different kinds of laid ropes used m rig^n^ are designate 
as IbUowa hawser-laid and cable-laid rope is SH the same; i 

is composed of nine strands^ each strain 
haying an equal number of jams. Hie! 
nine strands are laid into three, b; 
twisting three 'small ones into one lu^ 
one ; then the three large ones are Iw 
up, or twisted together Im-handed, wfaid 
makes the nine strands ; this is a hawier 
laid, or cabled, rope. 

A common or plain rope is composed 
of three strands, or of an equal nnmba 
of yams tiristed together. 
Shroud-laid rope is made in the same manner, only that ii 
consists of four strands instead of three, and « small strtuod wind 
runs through the middle, termed the heart^of the rope. Wkai 
plain-laid rope is laid up left-handed, it is called vmUt or ho^ 
laid rope. There is also foar-stranded hawser-laid rope, whid 
is used for stays, &c. 
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?o eommenee with Biggingy it is neoesaary that the young 
dent should practise the following^ while preparing for a 
itioaJl Ufe. 



TO XAEB AN OVEBHAHDSD KNOT. . 

?o make an overhanded knot, pass the end of the rope 
T the standing part and tlirough the bight, as the 
lexed sketch. 




FIGURE OF EIGHT KNOTS. 

Take the end of the rope round the standing part, 
ier its own part and through the lower bight, and 
I knot iEi made. 

SQUARE OR REEF KNOT. 

First make an overhanded knot, sup- 
nng it be round a yard ; then bring 
3 end being next to you over the 
!i hand and through the bight ; haul 
th ends tau^ and it is made as per 
etch. 




TO MAKE A BOWLINE KNOT. 

Take the end of the rope in your right hand, and the standing 
rt in the left ; lay the end over the standing 
jrt, then with your left hand turn the bight 
the standing part over the end part ; then 
xd the end tnrough the standing part above, 
kd stick it down through the cuckold's neck 
nned on the standing j^tft^ and it will appear as the sketch. 




TO KAKX TWO HALF-HITGEQBS. 

Pass the end of the rope round the standing part, and 
t ing it up through the bight — this is one half-hitch ; 
^0 of these, one above the otheri constitute two half- 
itchea^ as the annexed figure. 




A TIMBSB-UITCH. 

Take the end of the rope round a spar ; pass it under 
Old over the standing part, then pass several turns 
Dund its own part and it is done. The bight serves 
a a sling for bales, drawing of timberi &c. 




TSBATISX OK MASTIN6 AXD JMGIHO. 



A ROLLINO-HITCH. 



*With the end of a rope take a half-hitch avoiind 
standing pai*t ; then take another through the 
bight, jamming it above the first Mtch and the np] 
part cf the bight, then haul it taut, and lay the 
above the hitch aronnd the standing part, and stop 
end back with a yam. 



A BLACKWALL-HITGH. 

To make a Blackwall over a hook, you form a Ugl 
or a " kink " with the rope, having it underneath an 
the hook on the top ; stick the hook through the bighl 
keeping the bight well up on the back of the boo] 
(as shown in the figure), until the tackle js set tat 
This is better leai^d hgr practioe than it can be 
scribed. 



BOWLINE UPON THE BIQHT OF A BOFB. 

Take the bi^ht of the rope in one hand and ihe 
standing part m the other ; throw a cuckold's neck^ 
or a kink over the bight with the standing parts, the' 
same as for the single knot Take the bight round 
the parts, and over the laive bights, brmging it up 
again ; jam all taut, anf it will appear as thf 
sketch. 



A SUNKUffO BOWUNE. 

. Take the end of the rope round the standing part, 
through tiie bight, and make a single bowline upon 
the running pi^ and it is done. 



A CAX'S-FAW, FOB SBTTING UF SHROUDS, STa 

To form it, lay the end part of the rope or 
laniard over the standing part, and midme of 
the bight, then breaking it down, and tumii^ 
it three times over bow parts, and hook Hia 
tackle on to both bightfl^ 
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▲ oouov bbhk 

Pass the end of a rope through the bight of another 
ope, or through the oecket of a block ; then round 
ind underneath the standing part, as shown in the 
iketcli. To prevent it jamming, pass it round twice 
mder the standing part. The sheet of a sail has the 
;Dd passed up through the clue, then roiuui Uxe cla€^ 
iud underneath t^e. standiiig part. 

A GAREICK BSND. 

Thia bend i8 often naed in hasten to bend lumen togetheri or 
t » form a greater length of warp to tow with.. In 
toning this bend, lay uie aid of the hawser aeroaa its 
standing nart; tafe the end of the other haweeri and 
lay it under the first standing part at the cross and 
oyer the end ; then pass the end down through the 
bight again on the opposite side from the <Mmt end, 
observing that one wi must be on the top^ and the 
other unaemeatfa, as is seen in flie adyoining sketdL 

A fishsrmak's B£ia>. 

Take two round turns with the end of a rope or hawser 
through the ring of an anchor, or round a spar, 
and one half-hitch around the standing parts, and 
under all parts of the turns ; then one half-hitch 
around tlie standing part above all, and stop the 
end to the standing part ; or dispensing with the 
last half-hitch, tucK the end under one of the 
ruund turiiSi and it becomes a siiMidingsail henid, 

A BOLLDia BBMP. 

This is something similar to a fisherman's 
bend. It is two round turns round a spar, 
two half-hitches around the standing part, and 
the end stoj^ped back. 



A SELYAQXE STRAP. 

A selvagee is used to hook a tackle to any rope, shroud, or 
stay, to stretch or set up, 
it being not so likely to 
slip as a rope strap ; two 
or more turns of the 
aelvagee are taken round 

s 
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the rope in which the hook of the tadde is fixed. To 
a selvagee strap, get a couple of q^ike nails and dxive thea 
any convenient pkce^ as far distant as l&e length intend 
ihe strap ; make the end of a ball of rope-yams fitst to one 
the spikesy then take it round the other onci and keep pass' 
the rope-yam round and round in this manneri hauling ev 
turn taut, until it is as stout as it has to be. 

When it is to be a very large strap, it is marled down -m 
stout spun-yam ; if of middling size, with two single rope-yai n^l 
and if a small strap, a single rope-yarn. ^ 



A PUBDIKO FOR A HAST OR TABD. 

Take a piece of rope of the required length, and splice au 
eye in each end i put it on a staretch, then worm it, and parcel 

it with worn canvas 
according to the shape 
wanted. By the sketch 
it will be seen that 
they are made large in the middle, tapering gradually towards 
the en,ds, and made flat on the side which goes next the yard or 
mast. When made to the size required, marl it down, beginning 




in the middle, and marling both ways to the eyes. If the pudding 
is for a yard, it is commonly covered with thick leather or green 
hide ; but when for a mast| it is neatly pointed over» 



TO rORM AN EYB-S?LICB. 

An eye-splice forms an eye or cirole at the end of a rope, on 

itself or round a block. The strands 
are first unlayed^ and laying the strands 
at any distance upon the standing part 
* of the rope, according to the subo c^the 
eye-splice reouired, open the lay of the 
rope with a nd or a marline-spike, and 
put the ndddle stomd through firsts 
then pass it over tilie surface of the 
second strand, and push it through, the 
third; repeat the same with the two 
other ends, laying them &ir apart, obsernug to taper the strands 
by gradually reducing the yams. 



AN ARTIFICIAL JCZX. 

Take "the end of a rope and unlay one strand to a certain 
length, and form the eye by placing the two strands along the 
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standing part of the rope and stopping them fast 
to it ; then take the odd strand and cross it over 
the standing part, and lay it into the vacant place 
which it was taken from at first ; work around 
the eye, filling up the vacant strand until it comes 
out at the crutch again, and lies under the other 
two strands ; the ends are tapered, scraped down, 
marled, and served over with spun-yarn. 



THB CUT OR OOjNT SPUCJS. 

t This ia to form an eye in the middle of a rope, as the eye-splice 

doth at the end. Cut the rope in two, and imlay the strands 
lOf each ; then lay the ends of one 
>iope cm the standing part of the 

ether, and stick the end through 

between the strands similar to an 

eye-splice, and do the same with the 

other ends, so that the rope becomes 

dmible in - the extent of the splice. This splice or collar is 
occasionally used for pendants, jib-guys, breast-backstays, odd 
ihwmds, &c. 




▲ VLBKISH ITS OR JCADB VTE, 

TJnlay the end of a rope, then open the yarns, 
divide them into parts, and take a piece of round 
wood the size intended to make the eye, and half- 
knot about one-half of the inside yams over the 
piece of wood ; scrape the remainder down over the 
others ; then well marl, parcel, and serve them 
together. Thi§ makes a snug eye for the collars of 
ijtays. 




▲ SHORf BSUCM, 

A short spHce is made by unlaying the ends of two ropes, or 
the two ends of one rope to a sufficient length, then crutch them 
together, as per adjoming sketch ; 
draw them close, and push the 
strands of one under the strands of 
the other, the same as the eye-splice. 
This splice is used for block-straps, 
slings, &c. If the ends are to do 
served over, they are but once stuck 
through ; if not, they are stuck twice 
and cross-whipped across the strands, 
80 as to make them more secure. "When the ends are to be 
served, take a few of the underneath yarns, enough to fill up the 

B 2 
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lay of the rope for worming, then scrape or trim the 
endfli and marl them down ready fox serving. 



A LONG SPLICE, 

A hmg splice is made to rejoin a rope or ropeSi intended to' 
me fhxoogh a bloek^ without increasing its sbse. To m a fc e it, 

tmlay the ends of fhe ropes to a 
sufELcient length, . which may he! 
from one half to a whole fiithom in 
length, cmtdi them together in ih» 
same manner as a short splice ; one 
strand is then nnlaid, anaihe oppo- 
site strand laid up its intervals;] 
flien turn the rope round and lay 
hold of the two next strands that' 
^fill come opposite thdr respective lays ; unlay one and fill up 
with the other as before ; the ends are then sput equally in two, 
and the two opposite half strands are knotted together at 
ends and midaxe of the splice, so as to fill up the vacant lay; 
then stick the ends twice under two strands with all six of the 
half strands, leaving the^ other six neutral ; the splice is then 
well stretched before cutting off the ends, and it is miished. 

A long splice of four-strand rope is made in a similar way as 
the preceding. I 

TO WORM AUD SKEVE A ROPE. , 

1 

Worming a rope is to fill up the oontlines or vacant space 
between the strands of the rope with spunyaxn or gniii.T| rope in 

order to strengthen it, and to render the 
surface smooth and fair for parcelling. 
vxwv^kv.s . v^^v^ ^t^^ The first end of worming is securely stop- 

ped, and, when arrived at the end of the 
lengtih intended to be served, it is tiiere stopped, then laid back 
into the second vacant space ; and so on successively, stopping 
it at the ends* ° I 

Parcelling a rope is wrapping old canvas about it, cut in long 
narrow slips, well tarred and rolled up in roUs before co^ 
mencing to lay it on the rone. It is customary with some to 
put on parcelling with the lay of the rope in all cases ; but 
for rigging, which is not intended to be served over, the parcelling 
ought to be put on the colatrary way. 

% ServincT a rojfe is encircling it with line or snunyam, &c., to 
n keep it from rubbing and chafing. The 




end of the spunyam, lor service, is placed 
under^ the two or three first turns to 
keep it 'fast ; then two turns are taken 
round the mallet and rope, as shown in the sketch. The mallet 
is then turned round.the rope by its handle, while a boy passes 
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the ball of spunyam at some distance from the man that k 
serving the rope, and passes it round as he turns the mallet, 
until the rope is covered the length required ; when the mallet u 
within a few turns of the end, take the turns off the mallet and 
jjass them by hand, the ball or end is put through under the 
three or four last turns of the service, and hauled taut^ where 
it ia made £a£t^ as at first. 



CHAPTBB VIIL" 



To put a Strand in a Rope.—To make a Grommet.— To Shccp-shank a Ropo 
or Back-stay.— To make a Turk's Head.— Wall Knot.— To WaU and 
Crown.— Shroud Knot.— A French Shroud Knot— A Mafttiiew WflUrar* 
— A Spritsaa-Bheet Knot.— A Diamond Knot single-— A DimoBd &ot 
double.— Common Sennit.— A S«a Gasket-— A Wnragit or Pan^ Mat. 
—A Harbour Ga8ke^ or French Sennit^Pointii^r • Bep^— A Stopper 
Knot.— Buoy-ropo KneU— To dap on • Throat and Qnartop-ieiang.— To 
• Roto liiblng^ 



TO PUT A 8IBA»> IK A BOPS. 

This is done when it happens of one strand of a rope getting 

chafed or magged, and^the other 



two remaining good. To manage 
this, cut the strand at the place 
where it is chafed, and unlay it 
about two feet each way ; then 
take a strand of a rope about 
the same size, and lay it in the vacancy of the rope, as shown m 
the sketch, and stick the ends the same aa a long splice, and it 
is done. 

TO 1CAS8 A OBOMHSr. 




A grommet is made by a strand of a rope, 
and placing one part over the other ; with the 
long end follow the lay, until it forms a ring or 
small wreath with three parts of the strand all 
roimd ; finish it by knotting and splicing the 
ends the same as a long splice. 




TO SHSBF-fiHANK A BOPS OB BACK8TAT. 



This is done to shorten a 
backstay, when the mast is 
Btruck ; the rope is doubled 
in three parts^ as shown in 
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the figure^ and taken a hitch over each bi|^t with the fitandim 
part of the badkatay, and jammed taut* 



TO HAKE A TURK 8 HEAD. 

To make this, take a round turn ronnd the rope with a pieoe 
of log-line, crosa the bights on each side of the round turn^ and 

stick one end under one cross and 

+ ' A ' 9i other under the other cross; 

^g@L it will then be formed like the 

Wy flf middle figure of the sketch : after 

^ which folio w the lead until it she WB 

three parts all round, and it will form the Turk's head. 

Turk's heads are generally made on nian-rojDes, and some- 
times on the foot-ropes of jib-booms, in lieu of an overhanded 
knot, as they are much neater than the knot, and thought by ^ 
many seamen an ornament. ■ 



WALL-KNOT. — TO WALL AND CROWN. 






To form a Siugle Wall. 



binglo WaU. 



To form W«U 
and Crown. 






Biiiil ^ Wai l and 
Grown. 



Walled, Crowiiod and 
Walled. 



DoTiblo Walled and 
Double Crowned, or 
Man-itipa Knot. 



To make the wall, unlay the end of a rope, and with the three 
strands form a wall knot, by taking the first strand and forming 
a bight ; take the next strand and bring it round the end of the 
first, the third strand round the second, and up through the 
bight of the first ; this is a wall. To crown this, lay one end 
over the top of the knot^ whieh call the imt, then laj the aeooDid 
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over it, the third OTOP the Becond, and through the bight of the 
first. It will then appear aa the sketch. To DovhU Crown : this 
is made by unilaying tae sicande eofllcientlj, and there making a 
siop with rope yam ; then single wall and crown, then double 
wau and double crown, and haul the end tight, and jam the 
knot : then tiie atamde aie led down through the wallinff, and 
laid down in tiie oontline ; tq[»ered^ marie^ and served over 
with spnnyiini* 

SHBOUD KNOT, 

TTblay the ends of two ropes about font feet^ and 
fnterplMe one in the other, the same as yon oommenee 
to make a* short splice ; then a single wall4aiot ismade 
with the ends on each standing part, and the hid 
in the eontiine, tapered down, and served over with 
spunyam. Hue knot is used when a shrond is either 
shot or carried away. 

i 

A nm OR SHROUD nor* 

Place the ends of two ropes as the preceding, drawing 
them tight together ; then lay the first three ends back 
upon theii' ovm part, and single wall the other three 
ends round the bights of the other three and the standing 
part ; it will then appear like the annexed sketch. The 
ends are tapered as the last. This knot is mudh neater 
than the common shroud knot 



A JICATIH£W WALKSB. 

A Matthew Walker is made by 
&eparating the strands of a rope, and 
taking the first strand ronnd the rope 
and through its own biffht ; then take 
the second end round the rope under- 
neath through the bight of the first, 
and through its own bight ; the third 
end take round the same way, under- 
neath and through the bights of all 
three. Haul them taut, and they form 
the knot as the sketch. It is a hand- 
MHne knot for the end of a laniard, if well made. 



A BPBIfSAIIrSBBir KNOT. 

XJnIay two ends of a rope about two feet, and place the two 
farts which are nnlaid together; form a bight with <me strong 
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and wall the six together against the lay of th< 
rope, the same as was done in a single wall witl| 
three ends ; after this is walled with the six ends) 
haul them taut ; you must then crown with thd 
six ends, and it will appear as the sketch. To 
complete it, follow the lead of the parts, and 
double wall and orown it. 



▲ DIAXOHD KNOT SDTaiJL 

The strands of the rope are unlayed a sufficient length to 
make the knot ; then form bights, by laying the three strands 
down the sides of the rope, and keep them fiist with your left, 
hand ; then pass the end of the first strand over the bight of the 
second strand and through the bight of the third ; then take 
the second over the third and through the bight of the first : 
, then the third over the first and through the second. Haul 
these taut, and lay the ends of the strands up again to the next 
knot. These knots are used as ornaments upon bell-ropea^ and 
for jib-boom f oot-ropee, man-ropes^ dec , 




A DXAMOHD KKOT BOUBUB. 

This is made by the several strabds following their 
respective places through the bights of the single knot, 
the ends coming out at the top of the knot ; iajr the ends 
of the strandfi up as before. 






Ommon Smnit is braided cordage, made by plaiting 
fi'om three to any number of rope yams together, one 
over the other, according to the size and lengthj always 
keepiog an odd yam. 



A Sea Gasket is made by taking three or four 
foxes, according to the size requh-ed to make the 
gasket : three or four are nlaited together, long 
enough to make the eye ; this being done, clasp 
both parts together to form the eye over a belaying- 
pin, and plait it by bringing the outside foxes on 
each side alternately over to the middle ; the out- 
side one is laid with the right hand, and the pai'ts 
held steadily until the whole is together, adding a 
fox when necessary. When of a sufficient length 
to taper^ diminish by leaving out a fox at proper 
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tervals. At the finish of it, one end k laid up, allowLDg enough 
t icftm a bight ; then plait the others through this bight a few 
jnes ; the ead wbidi was laid up is hauled tight to sdoure all 
irte. The ends are cut ofl^ and the end is whipped. 




A Wrought or Panck'Maij^A small rope or line is stretched 
i a horizontal direction, and made fiuit at each end, across which 
zes (according to the breadth the 
lat is to be made) are middled 
id huB^ OTer it ; uien beginning 
ith the first next the left hand 
id twiirt* a torn in the two psfftSi 
sd one part give to the man 
jpposite (two men being employed 
D work the mat) ; the next fox 
las a turn twisted in its two partfl^ 
aid one part giVm back to the 
■Iponte man ; the remainder .ai« twisted round the first which 
ire given bac^ and then again round its own part^ and so on in 
iuccessionu This will make the mat do>Hnawards; and, when 
Wished to the length intended, it is begun again at top till its 
breadth is completed. Each twist is to be pressed tight^ and 
^ach couple of Idxjbs is to be twisted together at the bottom, to 
keep in tbeir tirists till the next in succession are interwoven 
with them* At the bottom of the mat selvage it bj taking 
another small rope or line across in a ^ght manner, similar to 
the head-line, round which one fox is haJf3dtched whUe the next 
fox is laid up at the back of it^ and so on alternately. Trim the 
Quds off, and thrum it with pieces of old strands of rope^ cut in 
pieces about tiiree or four inches long ; open the lays of the 
loxes with a small marlme-B^e^ push the tjurums through tiie 
^y8|.and open their ends out 



A Barinntr Oattketj or E^meh 8emU^ is made with 
foxea^ something similar to the common sea gasket ; 
^t) instead of taking the outside fox over all the 
J^est, and bringing it into the middle, it is interwoven 
l>etween them by taking the outside fox of both 
Bides, and taking it over one and under the other, 
▼orking it towards the middle, the same as common 
sennit. 




Pointing a Bopej^TJiHa^ the end of the rope a sufficient length, 
^d stop it ; open the strands out into yams^ and take out as 
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many as it iHll veqaire to make the knittles,* by splitting ii 
JBJCDB and maWng one knittle out of every outside yarn ; whe^ 

they are made, stop them back on tlij 
standing part of the rope; then fonj 
the point with the rest of the yarns, W 
trimming and scraping them down to < 
proper size, and mai 1 it down with twinfl 
Divide the knittles, taking every otL^ 
one up and every other, one down ; theii 
take a piece of twine, called the warp 
^ ^ and with it pass these turns very tightj 

taking a biteh with the last turn every time passing the warp oi 
filling. Then take the knittles which are up and bring theiil 
down, and the ones which are down, up ; hauling them tightj 
and naasing the warp^ every time over the lower knittles ; pro^.-eed 
in tlua manner until it is got almost to the end, reserving enough 
of the knittles to finish it with; leave out every other bi<^htd 
tiie kmt^es of the last ky, and pass the warp through the bight, 
haul them taut and cut them oflr. A becket is aometimea worked 
in the end* 




▲ ffrOFFSR KKOT* 



This is made by double-walling and crowning, which 
has been described in page 78. The ends are put up 
through the heart, and whipped at top. 



BUOY'BOPE KKOT. 

t7nlay the strands of a caUe* 
laid rope, take one strand onl d 

the large ones, and then lay the 
three, large ones up agmn as 
before; take the three small 
ones which were left out, single 
and double them round Uie 
standing part of the rope ; then 
take and worm the spare ends along the lay, and stop them. 




TO CLAP ON A THROAT AKD QUARTER- SfilZIKO, 

_ m 

To make a round or.quarter-sei2ing,t splice an eye in one end 
oC the seiaing^ and takii^^ the other aid round both parts of the 

* Xnittlei arc nuulo by laying rope yaiHB together, with your huger anu 
Ifaamli, uainit Iks twist of the yarn. 

t Semng it Joiniiig t#o ptfit ef a rope together with tpunywrD, ho«•d^i^ 
ttsriiaci er hdsII coi&ife. 
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ope tbai the seizing is to be pat on ; then reeve it through the 
f% pMB a couple of tams and heave them hand taut; tben 
Bake a kind of cat's-paw on the aeisiiig by the mafUne'ijriief and 
lying the end over the standing pert^ paak the marhne-spike 
bwn throoghy then under the etuiduig part, and up through 
he bight asiuii. Heave these two turns well tent with t&e 
inke, pass tne rest and heave them taut in the same manneiv 
naUiig six, eighty or ten turns, according to the siase of the rope ; 
ihen pfoflih the end through the last tank, and pass the riding 
una five, seven, or nine more (which are termed rMfer^), always 
kymg one leas of the riding than of the first tnms. These axe 
lot to be hove too taat» that those underneath may not be 
separated. The end is now pushed up throni^ the seizing^ and 
two cross-turns taken between the two parts of the rope and 
lound the seizing, leading the end under uie last turn, and hove 
well taut ; make an overhanded knot on the end of tiie aeiain|^ 
and cut off close to the knot 

When, the seizing is put on the end of a ropei and ronnd the 
standing part it is called an EndrSeizin^. it on the two peris 
below the end, a middle c^r Quarter^Seinng. 

A Throat^idng is passed the same way, with riding tumn, 
but not crossed with the end of the seizing. A bight is formed 
by laying the end over the standing part ; the seizing is then 
clapped on, the end put through the last turn of the riders, and 
knotted. The m\ part of the rope is tamed up, and fiuitened to 
the standing part ; this if nsed for tnming-in dead^egreo^ hearto^ 
Uoeka or thimbles. 

TO PASS A ROSE-LASHIKG. 

This lashing is passed erossways over and nnder one eye, then 
tmder and over the other ; the end part is afterwards taken in 
a eirenlar form ronnd the erosshu^ and the end tucked under the 
> b»t part This dreolar part ia done to expend the end, instead 
of cutting it ^ff, so that it wiU answer asain for the same pu rpose. 
The use uiat tms is applied to is in laduiig a strap or pudding 
Pound a mast or yard, or the panal-Iadiing of a topgallant-yaroL 
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Slocks. — A Shell, Pin, and Sheave. — Names of the different Blocks, and tbeiJ 
uses.— A Single Block.— -A Double Block.~A Treble Block. — A Should^ 
Blodu-— A Fiddle Bloeb— A Shoe Block.^A SUter Block.— A. Beel 
XSje.-— A BnllVEye. — A Heart— Belaying-Pin Back.— A Euphroe^ 
Nbepln Block*— Monkey Block.*-dtiapping of Blocks.— A Tail Block,- 
A PiiRliase Mocic— A Top Block.-»-A Get Block.— A Snatch Block.- 
The Spring Block. — A Single Whip.— Whip and Rnnner^A Gun-tack!i 
Purchase.- — A Luff-tackle Purchase^ — ^A Top Burton-tackle. — A Rtmna 
and Tackle.— A Long-tackle.— A Two-fold Puicha8e.«^A Thiee-foU 
Purchase. 

BLOCKS. — ^A SH£LI^ FliT, AKD SHKAYE. 

Blocks are used for yarioua purposes in a sliip, either to 
increase the mechanical power of the rope, or to arrange the 
ends of them in certain places on the deck ; and they may be 
readily Soxmd when wanted : they are consequently of yarious 
sizes and power, and obtain Tarious names accormng to their 
form or situation. 

Every blo(^ consists of three, and generally four, parts i-^ 
1. The shelly or outside wooden or iron part 2. The sheave, or 
wheel, on which the rope runs. 3. The pin, or. axl^ on wlueh 
the sheave turns. 4 Tne strop, or part by which the Uodc is 
made fast to any particular statioiL and is usually made either 
of rop9 or of iron. Imnrstroppea Bloeb jGrequentiy have the | 
hook working in a swivel in order to turn it, that the several i 
parts of tiie rope of whicli the tackle is composed may not be I 
twisted round each other^ which would greatly diiniTtifth the ! 
mechanicalpower. 

The shell of a block is made ci ash, dm, or iron, and 
has one or two scores cut at each end, according to its 
size ; these scores are for the purpose of admitting a 
strap, which goes round the block, in the centre of which 
is a hole for the pin ; the shell is hollow inside to admit 
the sheave. 

The sheave is a solid wheel, made of lignum vitai, iron, or 
brass ; in the centre is a hole for the pin, on which it turns. 

The lignum vitse sheave is bushed with brass or iron; 
fi^k round the circumference a groove is cut, that the rope 
ll^P which goes over it may play with ease. The sheave is 

placed in the shell, and the pin is put tiirough both shell 
and sheave^ which constitute a block. 
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KAMBS OF THB SIFFEBXNT BLOCKS^ AlTD THBIB U8BS. 

What is termed a siugle block has but one bheave, and 
f intended for a double strap there are two scores on tlie 
iitside of the shell. Single blocks are more used thaa 
m.j other kind on board of a ship. 

A doicble block has an additional skeave ; it is otlier- 
jrise the aamo as a single block. 

I 

A trebie hlock is made in tibe same manner as a 
taiUeL with one more dieaTe. Treble bloebi are 
fceneraUy used as pnidiafle blocks. 

A Shoidder block is the ^uune as a single block, with 
tibe exception that it has a projection at the bottom 
of the shell, called a shoulderi to prevent the rope 
that reeves through it from jamnung between the 
hlock and the yard. These blocks are mostly used 
for bumkin or li^blocks on lower yards. 

A Mddte Mock is made like two single blocks, one above the 
other ; the upper one being tiie largest, so as to sllow 
the rope which is rove in the upper sheave to play 
*cLear of the rope in the under ^ne. These blocks |ure 
nsed in places where there is not space enongh for a 
double one, or where it (the double block) would be 
VialAe to. split by not " canting *• fair, or having room to play. 
^ These blocks are used for top burtoiis, &c. 

A Shoe Nod is idso made like two single blocks, but 
&e shelve of the upper one lies in a cont|»Ty direction 
to that of tiie lower one. They are generally used as 
buntline blo<^ to courses ; the buntiine reeving in the 
^pper sheave, and the whip in the lower one. 

-4 Sister block has two sheave holes one above the 
other ; three scores for seizings, one at each end, and 
one between both sheaves ; they are hollowed out on 
each side of the shell to take the sliroiul. These blocks 
used as topsail lift and reef-tackle blocks, and are 
fieized-in between the two forward slu'ouds of the top- 
mast rigging, above the futtock stave. The lift reeves 
feough the lower sheave, and the topsail reef-tackle 
through the upper one. 

A Dead-eye is a large round piece of wood with three holes, in 
it, and a groove cut round it for the shroud to lie in. 
It is used to turn in the ends of shrouds and back- 
stays ; the three holes are used to reeve the rope or 
laniard through, which is well greased to reduce 
the friction when setting up the shroud or backstay. 
The round shape oi the block, and the position of the three holes. 







1 
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give it aomewhat the shape of a death's head, and hence its mam 
^the Dead-eye.*' 

A BuWs-eye is a kind of thick wooden thimble, iriti 
a hole in the centre^ and a groove cut round the ou| 
side for the rope or seudng to lay in, 

A Heart is a peculiar sort of dead-eye^ resemblini 
a heart ; it has one large hole in the centre, at 
bottom of which are four or five scoresi and roun<l 
the outside is a groove cut to admit a rope calle(| 
a stay. There are other hearts, called ''eoUarj 
hearts/^ which are open at the lower ends, opposite 
to which the laniard is passed. This heart has j| 
doable score cut round the outside, and two grooved 
cut on each side for the seizing to lay in, whicn 
keeps the collar in the scores of the heart. Seard 
intended for bob-stays should be made of lignum 
vitn ; those made of ash being liable to split* I 

A Bdaying-Pin Rack is a piece of wood with a 
number of holes through it, in which belaying- 
pins are stuck ; on the back paiii are several score^ 
for the shrouds to lie in, to which it is seized. 



A Euphroe is a long piece of wood, having a number of 
holes, through which the legs of the crowfoot is rove ; a 
score is cut round it to admit of a strap. This is used for 
the ridge of an awning* 





Ninepiu Block. 



KoDkey niock. 



STRAPPING OF BLOCKS. 

The whole length of all the di£ferent sizes of block- 
strapping is got upon the stretch, and hove out taut 
for worming and serving ; it is then wormed and 
served, and the required number cut into lengths to 
suit the different blocks. A common strap is fitted in 
the following manner : — First cut the rope once-aiitl 
-a-half the round of the block, then get it on a stretch ; 
worm, parcel, and serve as near the end as possible, 
not to interfere with splicing ; then splice the ends 
together with a short-splice, and finish serving snug 
up to the splice. Stretch it and cut the ends o£^ or serve over 
the ends. 
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.Note. — ^In cutting fltraps from the 3-inch roj)0 upwards, 
18 inehM more length will bt reqoirvd for splicing* &c. ; 
undsr 8-inch, 12 to 15 inches. 



, Blocks strapped with eyes or tJiimbles In the endsi aare 
light into tiie Dight, and the legs left long enough to lash through 
the eyes, round the mast, yard, &c., as the topsail due-lines, due- 
garnets, &c. Girt-Iine blocks are strapped with a lashing eye or 
tail, and the girtline rove. Blocks, strapped with double tails. 
Me fixed in the strap, similar to blocks with eye-straps; ana 
ttose with a single tan, called — 



A TAIL-BLOCK. 

An eyc-ffplioe is made in the strap round *the 
t)lock ; the ends are stuck but once, then scraped 
down, and served over with spuuyam; a stout 
'^hipping is dapped on about six inches from the 
splice. Then open the strands out, and marl them 
down selvagee fashion, tapering the yams a little 
towards the end of the tail ; or, the ends may be 
twisted into foxes, and platted together like a gasket. 
Blocks used for jiggers have a double tail made in 
the same manner. 
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A FUBGHASB-fiLOCK* 



i 



This block is double sti-apped, having two scorei 
in the shell for that purpose ; the strap is wormed 
parcelled, and served, or only wormed and parcelle(l 
and spliced together. It is then doubled so as tc] 
bring the splice at the bottom of the block. The 
seizing is put on the same way as any other ; the 
only difference is that it is crossed both ways through 
the double parts of the strap. These block-straps 
ai-e so large and stiff, that it requires a purchase to' 
set them securely in the scores of the block, and 
bring them into their proper place. 



A TOP-BLOCK. 

This is a single iron-bound hook-block ; it 
hooks to an eye-bolt in the cap. The top pen- 
dants are rove through the top-blocks when 
swaying up or lowering down the topmasts. 







A GAT-BLOCK. 

The cat-Uoek is a two or three-fold block, iron- 
botmd, with a large iron hook attadied to 11^ and is 
employed to draw t^e anchor np to the cat-head. 
On the forward side of the shdU of this block are 
two small eye-bolts, for the purpose of fitting a 
small rope, called the badk-rope bridlet, used in 
hooking the eat. 

A SNATCH-BLOCK. 

A snatch block is a single block| iroorbovaid with 
a swivel hook. An iron clasp is fitted on the iron 
band or strap, with a hinge to go over the opening 
or snatch, and toggles on the opposite side. The 
bight of a rope or a hawser is pmced in this block 
when warping the ship, &c., instead of reevinff the 
end through, which, in some circumstances, womd be 
very inconvenient. Blocks of this description, and 
of a large size, are generally termed " viol, or rouse- 
about blocks." 



Tim SPBOro-BLOOK. 

The spring-block is an invention of Hopkinson, of Philadelphia, 
calculated to assist a vessel in sailing, and particularly intended 
by him to be applied to the sheets and the dead-eyes ; it is 
composed of a common blodc or dead-eye^ atUehed to a sgmX 
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iring of well-tempered steel, within the cavity of which is a 
laiu of suitable strength, called a check-chain ; when the apring 
' not in action, this chain is alack ; but when the sprinp^ is 
[tended by the force of the wind as far as it may be witliout 
jury, the check-chain begins to bear, and prevents its fai'ther 
ctension. 



A SINQL£ WHIP. 

A aizigle whip is the smaUest and moat simiAe 
orchase in use* It. is made by reeving a ro]^ through 
single block, as the annexed sketch. It is used to 
oist lip light bodies oat of the hold, sach as empty 

WHIP AJXD munxKBL, 

A rope rove through a ainffle block is called a wh^ 
H alKi^e ; and if the fiill of tSis whip be spliced round 
he block of another whip, it becomes whip on whip, or 
Aiip and runner. Thus two single blocks will afford 
be same purchase as a tackle having a double and a 
tii^le block, and with much less friction. To topsail 
nd topgallant yards that hoist with a single tie, tnere 
3 sufficient length of the hoist to apply the purchase as 
lalliards, which will overhaul with great facility. 





A OW-TAOKLB PUBOHASB. 



This purchase is made by reeving a rope through a 
ingle block, then through another single block, and 
n£&e the end fast to the one it was first rove through, 
n: sidice it into the bottom of the block for neatness.' 



A hJJFMACKS^ PUBCHASX. 

Luff-tackles are composed of double and single blocks, 
strapped with a hook and thimble ; the rope is rove 
through one of the sheave holes of the double block, 
then through the single one, through the double one 
again, and the end made fast to the single one, with a 
becket bend| to a becket in the bottom of the block. 
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A TOP BtmVOH TAOKUB. 

This is rove in the same manner as a liiff-tadi 
purchase ; the only diflference is that the upper block 
the burton is a fiddle block, while that of the luff is 
double one. 




A RUNNER AND TACKLE. 

A runner tackle is the same purchase as a Inff-tackl 
applied to a runner. A runner is a thick rope rov 
through a single block, and has usually a hook attadie 
to one of its ends, and one of the tackle blocks to th 
other : in applying it, the hook of the runner, as we) 
as the lower block of the tackle^ is fixed to the objeo 
intended to be removed 




A LOjia TACKUB. 

A lon^ tackle is* composed of two blocks ; a long 
tackle block is doublci out it resembles two moifjii 
blocks joined together at their ends. 



A Two-fold Purchase consists of two double blocks ; the fall is 
first rove through one sheave of the upper block ; then through 
one of the lower ones ; through the upper one again, then 
through the lower one, and make the end fast to the upper 
block. 

A Three-fold Purehase is rove in this way : the blocks having 
one more sheave, commence to reeve the fall in the middle 
sheave first, instead of one of the side ones, which brings a cross 
in the fall. The reason of its being rove in this manner is that 
the heaviest strain comes first on the fall part, and if it was rove 
in the side sheaves it would have a tendency to cant the block in 
the strap, split the shell of the block, and cut the fall ; but when 
it is in the middle sheave it draws all down square alike. 
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CHAPTEB X. 



Hawing Plans for Cutting Rigging. — ^Drawing a Rigging Plan for Shrouds.— 
, Catting otit Standing Rigging. — Backstays (Breast and Standing). — Forc- 
and-Aft Stays. — Cutting Lower Mast-head Pendants, — Puttock Shrouds. 
S — Bobstays. — Bowsprit Shrouds. — Jib and Fi)ing-jib Guys.— Turning-ill 
, Dead £jres. — Cutter^ itay-fitthion. 

i DRAWnrO PIANB FOB OUCTIKO BIGOIHO. 

The most proper way to ascei-tain the lengths of all standing 
ind running rigging, is to make a c/m//, or rigging plan of the 
ressel you are employed upon, drawing it to a scale of reduced 
proportion to the real dimensions, as the 8th or 4tli of an iucli to 
(he foot, aa may be convement for the drawing. 

To draw the plan of rigging for a new ship, it is necessary to 
have the dimensions of the hull, as : — 

The difltance between the foreslde of the stem to the centre of 
the foremast. 

The distance between the centre of the foremast to the centre 
of the mainmast. 

The distance between tiie centre of the mainmast^to the centrei 
of the muenmast 

The distance between the centre of the mizenmast to the ont- 
NideofthetaffiraiL 
I The housing of the foremast. 
„ mainmast. 
„ mizenmastp 

The step of the foremast above a straight line from the step of 
the mainmast 

The step of the mizenmast ditto ditto. 

The number of mches the foremast rakes to the foot. 



„ „ xDunmast „ 



„ }i mizenmast „ 

,1 bowsprit rises to the foot 

ThB height of the rail or gunwale. 
„ 99 topgalhoit forecastle. 
„ „ poop. 

„ „ cathead or bumkins. ' 
Also, the dimensions of masts, yards, gafi&, &c. 

[See the adjoining jplaU*] 
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DRAWING A RIGGING PLAN FOR SHROUDS. 



otier Shrouds.- 

the length of 
shrouds of lower 
ing, draw the 
idth of the ship 
a outside of the 
onels to outside 
le channels, from 
same scale as the 
er or broadside 
a is drawn ; set 
the height of the 
Bts above the deck 
the hounds, and 
meters of them. 

V the rigging as 
i adjoining sketch ; 
8n will the dis- 
ice from the lar- 
ard side of the 
ist-head to the 

P>st dead-eye 
^e starboard 
sis, be the 
of the first 
of shrouds, 
aking due allow- 
ice for the size of 
dead-eyes and 
r stretching in 
tting up. 
As the shrouds 
Ifead to channels, 
^ch are placed 
of each mast, 
' shown in the 
their respective 
^S^lis are ascer- 
lied by applying 
length of the 
Jouda of the fore- 
most ones on this 
'•«A which IS a 
li^e for each 
^ud of the carry- 
Measure them 

I the same manner as those in the annexed sketch ; but 
*io^ug for each pair of shrouds to lap over the diameter of the 
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ropo at the eye on the mast-head. The length of the shroi; 
must vaiy inversely as to the rake of the masii The greal 
the rake, the shorter the aftermost shrouds. ' 

Topmast and Toj^aUaivt Rigging. — ^The lengths are fouiuL \ 
the same way. 

In measuring the length of the shrouds, some prefer ± 
distance from the opposite side of the mast-head to the partnel 
added to half t^e hreadth of the deck, from the mast to the 

OUmNChOUT STAHDIKQ SIGGINO. 

« 

Lower RiggiTig. — ^When the rigging plan is completed and tl 
length measured, get the shroud warp on a stretch, or ratlxi 
one end of it, long enough for one pair of shrouds ; msa 
off the distance for the required service ; and, when complete 
being wormed, parcelled, and served, on a taut stretch for) 
few days (the longer time the better), measure the length wii 
a tape-liue, of first pair of shrouds, No. 1, starboard ; will 
measured and chalked the required length, slacken down 
streteh, and cut at the chalk-mark ; middle the shroud at 
centre of the service, and lay it on the rigging-loft floor 
taming in the dead-eyes, &c. Continue fitting, and cutti 
from the drafts in this way until is cut the number of shrouc 
required for the gang, allowing each pair of shrouds to 
over the diameter of the rope at the eye, as they are laid 
the loft-floor ; alternately making due allowance at the en< 
before cutting, for the carry-aft, or the jump of a porty 
required. But the exact length of each is easily got from ' 
ii|KUBg plan. 

Ml wonniBj^ start before the shrouds are hove out to lengthen 
because the worming increases in tension with the rope, anol 
thereby draws smooth and even into the contline. In parcelling, 
begin at each end where the service is to leave of^ and parcel 
upwards to the middle of the eji^ where commence aervinc 
downwards on each leg. The eye-seizings are round ones, ana 
when put on, the whole eye is neatly covered with parcellii^. 
A half*sister block is sometimes put on between the two 
forward shrouds, for the lower boom topping lift. 

Top-mast and TapgallarU RiggiTia is cut in the same manner. 
In &tting the top-mast rigging, always seize in a sister-block 
between the two forward s&ouds, for the top-sail lift and reef- 
tackle. The swifters are generally served the whole length. 

The eyes of the topgallant rigging are made to fit exactlj 
around the cylinder ; if there is an odd top-mast shroud, or 
topgallant-shroud, on each side, they are either fitted witii ft 
horseHdioe eye^ or go togettier with a cut splice. 

ft 

BACKBTATB. 

Breoii and Standi^ig^ are stays which support the top*nutft» 
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opgallant, and royal-masts from aft ; they reach from the 
eads of their respective masts to the channels on each side of 
he ship, and assist the shrouds when strained by a presa of saili 
s shown in the plate^ p. 92. 

These may be cut by the same rule ; the eyes of the breast 
ackstays are fitted in different ways. They ai*e sometimes 
panned together, making a square, the size of the mast-head ; 
ometimes they have an eye like the shix)uds, made to fit close ; 
Dd others have a small eye seized in the bight, and lasheil 
ound the mast-head. The eyes of the standing backstays are 
Itted like those of the shrouds. 

\ fOBB AHP Arr-STATB. 

r 

These being marked on the rigging plan (see plate, p. 92), 
neasure from the after ports of the mast-head to where the 
itays set up, and to this distance add the length of the mast- 
jiead, for collars. 

Collars for stays are the length of their respective mast- 
iieads. The mousings are raised once and a half the size of the 
stays, and at a distance equal to twice the length of the mast- 
head from the mousing. A Flemish eye is worked on the 
fend, and the stay rove through it ; or they may be fitted with 
laahing eyes, in which case each leg is the length of the mast- 
head ; the service is continued the length of the eye below the 
mousing, the collars ]mrcelled or leathered, and the hearts turned 
in with the lay of the rope. Stays are wormed, parcelled, 
served, and leathered in the wake of all nipps, sucn as the 
iDeeSy buUock-blocks^ and sheave-holes. 

CUTTINO LOWRR XAffF-HEAD FBNDAKT8. 

' The forward pair should be twice the length of the mast- 
head,— the after pair twice and a half; thimbles are spliced in 
the ends, and they are wormed or spanned togetheri so as to 
form a span to fit the mast-head. 

FUTTOGK BHROTOS* 

The distance from the extremity of the top to the puttock- 
lioop, or chain-necklace, will give the length of tlie puttock- 
shrouds, which must have a hook and thimble in their upper 
2nds, and a thimble in their lower ends. The puttock shrouds 
are hooked to their respective plates in the topS| with the points 
of the hooks in. See sketch, p. 13. 

B0B8TA78. 

The bobstays of all merchant vessels are chain, which are 
fitted with shackles to the cutwater, with iron plates let in 
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flush with the wood, ft bolt going thxongh both plates; tl 
odior enda are set tight by aerewa to the hoops on the bowspri 
See p. 2a 

BOWSPRIT SHROUDS. 

These are of chain, and the length may be found by makic 
an athwartship plan of the rigging of the bowsprit. A dea< 
eye or heart is attached to the end which sets up to the colls 
or hoop on the bowsprit, and a hook at the other^ to hook ^ 
the eje-bolts ii^ the bows. ! 

JIB AOT) FLTIHOhJIB GOTB. 

Take the distance from the boom-end to the spritsail-yard 
arm, and from thence to the bows, if an athwartship draft b 
made ; or make an allowanae for reeving through the spritsail 
yard. Hiey are generally fitted with a euckold's-neck over thi 
boom end, and set up with dead-^yes to the bows. ' 

When no spritsail-yard is carried, the jibboom is secnrel 
by guys to the outriggers commonly called v>hUktT%^ which an 
placed just inside the oowsprit caps ; but sometimes extend ouj 
from the fore part of the cat-heads, and in this case made q 
' iron, with sheaves at the extremityi through which the jib 
guys lead, and are set up inboard. 

The martingales must be cut, and fitted to the in<mTiA|* |]| 
which they are rove. j 

TURNING-IN DEAD-EYES. 

Take the len^ of the shroud from the draft, if the masta 
are not stepped, and place the dead-eye to that length, as 
directed in p. 98. Turn the dead-eye in as near the e^ aa 
possible, so that all parts of the shroud may be equally stretched, 
observing to keep the lay in the rope, as it prevents the wet 
getting in. The score of the dead-eye being well tarre^ is thus 
turned in,— the end of the shrdud is taken uhdemeauL round 
the dead-eye, inside standmg, or mast-head part ; a bolt is put 
in a hole of the dead-eye. The dead-eye madiine (a pair of 
screws) is fixed on, and the shroud is hove in quite snug round 
the dead-eve. 

When the shroud is hove well round, pass a good throat- 
seizing ; when secured, bring tiie end taut np ; then pass a 
round, or quarter seizm^ and a smaller one on ttie end. 

There is one thing of importance, and diould be observed 
in turning riggiug-in on shore — ^to keep the lay in the rope, and 
when sent out of the loft, to be placed on the mast-head, keep 
« the ends inside, the shrouds being marked with a knot or a 
piece of spunyam, according to the number. The ends irill lay 
aft on one side, and forward on the other. 
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i 

CUTTER STAT FASHIOX. 

TumiDg in doad-eyes, termed Cutter-stay fashion, — ^The dead- 
fe being placed to the mark, the end is passed round it as 
efore, but instead of being secured with a throat-seizing, the 
fed is passed round the standing-part^ and seized to the part 
Mind the dead-eye with a xotincHseizingi and another on the 
|id round the dead-eye* 



' OHAPTBE XI. 

I ^ 

fkigging Sheers. — To take in the Mizen-mast^-— To take in the Main and Forc> 
mast. — ^To take in the Bowiprlt. — Gammoning the Bowsprit. — Rigging 
the Fore, Main, and Mizen-masts. — Lower Tackle — Pendants, Shrouds, 
Swiftcrs, Stays, the setting up of the Lower Rigging. — Rigging the Bow- 
sprit — Bohstays, Bowsprit Slirouds, Blocks for the Fore-bowline, Blocks 
for the Forctop-howline, Horses or Ridge-ropes, the Gohlincs or Back- 
ropes. — Getting the Tops over. — Rigging tlic Top-mast — Getting the Cap 
into the Top, the Top Tackle Falls and Blocks, getting Top-mast Cross- 
trees over, Ginn-hlocks, placing Top-mast Rigging, to scizc in the Sister 
Blocks, the Top-mast Cap, the Standing After Back-stays, the Fore Top- 
mut-ttays, Mdn Topmatt-stay^ Main Topmast Spriug-stay, Miien Top- 
jnast-Btay. 

I 

BlOOnrO SHEERS. 

Every facility is afforded at Her Majesty's dock-jfards Ibr 
lifting the lower masi|^and the heavier ports of ngmn^ on 
boar^ by large " Sheers a detailed description of vlu^ is 
riven in p. 84, " Eudimentaiy Construction of CraneSy" by 
Joseph Glynn, Esq , F.E.S. As merchant ships have not reconrse 
to these, and it is only a few places else have got them, as in 
the East India DockSy London ; l^e new docks at Sunderland, 
&C. ; it becomes necessary to get such spars as can be procured^ 
and erect a pair of sheers on board for that purpose* 

In doing this proceed as follows : — Take in a sufficiency 
of ballast, or coals, to steady the ship, if tender, and shore the 
decks from the skin up,, particularly abreast of the partners. 
Sling " skids" up and down the sides, for the purpose of 
keeping the sheer legs clear of the channels ; reeve the " par- 
buckles," (see p. 20, " Construction of Cranes,") and bring the 
aheer legs alongside with their small ends aft ; parbuckle them 
on board, and their heads or after ends restuig either on the 
taffiradl, the break of the poop, or a spar placed in the most 

F 
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convenient spot, the more elevated the better. Square tlie hej 
exactly one with the other, so that wheu they come to i 
raised the legs may be found of equal height. ' 

As near the after ends of the spars as may be considei 
necessary, when crossed, put on the head-lashing of new, we 
stretched rope (figure of 8 fashion), similar to a racking-seizii 
and cross with the ends. Open out the heels, carrying one 
to each gangway, and placing it on a solid piece of oak or sin 
previously prepared for the purpose. Clap stout tackles on ti 
neeLs, two on each, one leading forward, the other aft ; set ta 
the after ones, and belay them. Lash a three or foiir-fo 
block, as the upper one of the main purchase, over the mai 
lashing (so that it will hang plumb under the cross), with canv 
underneath to prevent chafing ; and in such a manner thj 
one-lialf the turns of the lashing may go over each horn • 
the sheers, and divide the strain equally ; also sufficiently loi 
to secure the free action of the block. Lash the small purchas 
block on the after horn of the sheers, sufficiently high for tl 
ialls to play clear of each other, and a girtline-block above all. 

Middle a couple of hawsers, and clove-hitch them over tl 
sheer-heads — having two ends leading forward, and two abal 
led through vial blocks, and stout-luffs clapped on them. Thea 
should be sufficiently strong to secure the sheers while liftia 
the masts. The lower purchase block is lashed forward, roun 
the knight-heads (perhaps round the cut- water), and the fiu 
beuig rove, the sheers are raised by heaving upon it, aa 
preventing the heels from slipping forward, by means of ta 
neel-tackles previously mentioned. 

Sometimes a small pair of sheers are erected for the pwpoa 
of raising the heads of the large ones. 

When the sheers are up, the heels confined to their ^ shoes^' 
they can then be transported along the deck by meajos of tlu 
heel-tackles and guys to thesitnation required, taking <savet< 
make ihem rest iqnm a beam, and ti^ium ^ deck pvsperij 
shored up below. ^ 

Finally, give the sheers the necessary rake by means of tfai 

gays and heel-taokle8| Ac ; this beiD| 
done, tiie sheers may be4xm8idered ready. 



The mizen-mast being alongside, with the head aft, and the 
garland* lashed on to the forward part of the mast at the 
ojstance ^om the tenon to just above the spar->deck partnen; 

» 

* Garlands are made of new rope, wdLslntehed (selfsgee ftshios); tbef 
m laid on the forward part of the mast, atfamt lashing pot on t/m^wd 
crossed between the fated and the aiwt; a food dofging alW| if mmmajf 
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ih a pair of girt Hue-blocks on the mast-head, and reeve the 
rtlines ; bend the sheer-head cfiitline to the mast below the 
Sbs, to " cant*' it. Overhaul the main purchase down abaft, 
rust the strap through the eyes of the garland, toggle it, and 
:urethe toggle by a l)ack lashing. Take the fall to the capstan 
d "heave round;" when the heel rises near the rail, hook 
a heel-tackle to ease it inboard. Get the mast fair for lowering 
means of the girtlines, wipe the tenon dry, and white leao, 
tar both it and the step, " lower away," and step the mast. 




Some distance may be saved, by using no garlands and having 
the purchase-blocks lashed to the mast. 

The mast being stepped, and wedged temporarily, 
'ip" the purchases, man the guy and heel-tackles, and transport 
the sheers forward for taking- in the main-mast. ^ 

TO Tjon nr tbx maox ahd vmtMUM. 

Proceed in the same manner as in getting in the mizen-mast. 
It is better not to use garlands, when ^he sheer legs are rather 

v2 
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« 

short, as lashing the purchase-blocks to the mast shortens i\ 
distance. If the ship has a topgallant-forecastle, it would \ 
well to step the mast forward of the sheer legs, for the braj 
of the forecastle comes abreast of the partners ; and, in a ca 
of this kiud| it would be well to take in the foremast first. 



TO TAKE IN THE BOWBPEIT. 

Transport the sheers as far forward as possible, or as tl 
bows will permit ; send a man to the sheer-head, bend ou ti 
girtlines to the small purchase-block to light it up, uulash i 
and lash it again to the forward fork or horns of the sheer! 
pass a strap round the fore-mast head, to which hook a lard 
tackle, carry it well aft ; and haul it taut, for the pui-pose 1 
staying the mast. Lash a couple of large single blocks to tn 
foremost head, middle, and hawser, and clove-hitch it over th 
sheer-head ; reeve the ends through the blocks at the mast-heac 
down on deck, carry them well aft, and take a turn. Hoo| 
the after-heel tackles forward, and take the after-guys aft ; pai 
a bulwark lashing round each heel, rake the sheers over thi 
bows sufficiently for the main purchase to hang directly ove 
the gammoning-scuttle, and make all fast. 

.The bowsprit being brought under the bows, with the heai 
forward, and the garlands lashed on, the main one a Httl 
more than one-third from the heel, the smaller one between th 
cap and bees, having guys leading from the bowsprit to the cat 
heads, and a couple of straps round the heel for hooking th\ 
bedding tackles ; overhaul down the purchases and toggle themj 
"sway away," attending it by the guys, until nearly perpeni 
dicular ; hook on the bedding tackles, which are taken from tb^ 
bitts on the main-deck, and led up through the partners ; wipe 
^ the tenon dry, and white-lead, or tar both it and the mortice j 
' lower away," bouse upon the bedding-tackles, and bring it into 
its place ; come up purchases, guys, unlash garlands, and proceed 
to dismantle the sheers. ' 

If the ship has a topgallant-forecastle, the bowsprit cannot 
be taken in with the sheers without the assistance oi a derrid, 
on account of the brake of the forecastle, it not being prudent to, 
step sheers on the top of it. I 
When the ship is masted, and alongside the yard, commence 
getting on board tops, caps, cross-trees, top-masts, and topgallant- 
masts ; also have ready tackles and luffs for setting up the rigging 
and staying the masts, top-blocks, with lashings for top-rope^ i 
and all the ringing at hand and in order.* I 

« See The Kedge Anchor ; or. Young Sailor'a AsaiitanV hj VPSIa» 
Brady, of the U. S. Navy; in reference to which, I have much plemn ta 
acknowledging the nse I have here made of aoveral articles in hii meet muf\v» 
and uiefol book. 
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When extreme expedition is not wantcil, the foliowing is the 
mal progressive method of rigging ships : 

OAIOCONINO TBS BOWSPRIT. 

It is necessary that a 8ta<re should bo riixcifed under the bow- 
)rit for this purpose, and slunc,^ from the bowsprit end. The 
immoning is of new, well-stretched rope ; chains generally in 
le merchant ser\'ice. One cud is passed over the bowsprit, and 
irough a liole cut in the kneo of the head, alternately. The 
rst end, if roj)e, is whipj>ed and passed through the hole, and 
rer the bowsprit, with a round turn, then clinched round the 
owsprit close against the cleats or stop ; tlie other end passes 
trough the forepart of the hole, again round tlie bowsprit, but 
€fore the clinch on the bowsprit and aft in the hole. All 
he succeeding turns go in tlie same way. A selvagee, or 
ashing, is put round the cutwater, to which a block is hooked % 
ibreast of the hawse-hole, through which a pendant is led- ' 
hrough the block, with an eye in its outer end, to which a 
)i2ht of the c^ammonin^ is tocrcrled everv turn, while to the 
•tlier end is hooked a long tackle, and the fiiU led to the 
apstan. When all the turns are passed and hove taut, they 
ire fraj^ped together by iis many cross-turns as are passed on 
iie bowsprit, each turn hove tight. The end is then whipped 
uid seized in one of the turns. Iron gammoning is put on in a 
limilar way. 

RIGGI>^G THE FOREy MAIN, AND MIZEN-MASTS. 

Before tlie tresUe-treeB are sent np^ white-lead the maet-liead 
in the wake of them ; overhaol down the girtlmea and bend 
on the treeUe-treeSy with tiie after chock out; '^sway away;" 
when above the bibfae dip the BUjipB so as to let them come down 
gradually into their plafMS ; then the after chock is sent u|>, let 
in and bolted. Tar the mast-head in the way of the rigging ; 
oyerhaul again the girtlinea for the bolsterSy which are coYeiid 
with well-tarred canyaa; sway them aloft and stop them. The 
SMluie-bk)ck8 are now laahed to the after part of the trestle- 
trees. 

The girUines that reeve through them lead down upon the 
deck, for hoisting the rigging in ^e following maisner : — 

Lotoer TacUe iVndantt.— These are sent aloft and placed , * 
they have sot a long and short leg, fitted together with a spam 
or squarei Uie dse the mast-head. Aa soon as the ifiast-neaa 
pendants are placed tiiey oueht to be lashed abaft., the tackles 
hooked, and the mast stayed by them. 

Shffmds are hoisted over the mast-head. Thus,— Overhaul 
down the flirHines^ bend the mast-head oi^e on the shroud, with 
a timber-mtchy or toggle, four or five feet below the aeicmg 
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aud stop it to tlie centre of tlie eye ; take the girtline from thj 
after trestle-tree, aud bend it halt' way down the shroud ; then 
"sway away" on the lower girtlines, and lift the weight oi 
the shroud. When high enough, the stop in the eye is cntj 
and it will fall over the mast-head ; the peraons employed to 
place the rigging laying it fair on the bolsters, beating it welj 
down, and observing to have the eye-seizing come as neax thej 
centre of the mast-head as possible. In this manner, h.oistj 
foremost pair of shrouds, starboard-side, the next pair forward! 
oTi the port sidd ; aad so <m, alternateij, imtii all the ahroudii 
are over. | 

'Swifters are swayed over the mast-head, next above thei 
shrouds (the after swifter goes over first in small vessels), 
and are fixed on the starboard and port sides of the mast. Ini 
staying the mast these swifters should be set taut, the mafitj 
being previously wedged, and the stays set steadily up. 

The Stay ia next seat up, and last of all the Preventer or\ 
* Springstay, 

The Setting'^ of the Lower Rigging. — ^Heeve the end of the 
lanyard, if prepared, through the hole of the upper dead-eye 
nearest to tne end^ and stopped with a wall- knot, to prevent its 
slipping ; the other end is passed through the hole of the lower 
deadreye, and returning upwards, is rove through the middle 
hole in the upper dead-eye, and next through the middle hole 
of the lower dead-eye, and lastly, through the foremost hole ■ 
in both dead-eyes. Clap a selvagee-strap on the shroud well up, 
to this hook the single block of a luff*-tackle ; the double-block, 
to a blackwall-hitch in the lanyard ; the fall is then made fast 
to the hook of the main tackle with another cat's-paw or black- 
wall*; reeve the tackle fall through the leading block, and pull 
up, the lanyard being well greased, to make the- whole slide 
with ease through the holes in the dead-eyes. When the 
rig^g is set up for a full due, (which is when the masts 
;ire stayed forward and the stays all set up,) the lanyard is 
first nipped, or stopped, and the end passed between the throat- 
seizing and the dead-eye with a hitch, then brought round all 
the parts in turns to expend the lanyard, and the end is well 
stopped to its own part with spunyam. The ends of the shrouds 
are then eut square and capped, and the mats laced on. 



KIOOING THE BOWSPRIT. 

Bohstays. — Chain is generally used in the merchant sernce. 
aud fitted to shackle to the cutwater, with iron plates let iu 
flush with the wood, a bolt going through both plates, which 
is very snug and strong. A heart, or iron-bound dead-eye, is 
attached to the outer-end, and a lanyard then passes througli 
and connects with the heai't, or iron-bound dead-eye, in the 
Jron collar under the bowsprit, and sets up taut, with luf- 
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bdcle upon luff, and leads in upon the forecastie. Ships kave 
WOr or three bobstays, according to their sise, Tbmr uses axe 
i'Tnnd down and keep steady the bowsprit, and ootmteract 
fee ^orce of the stays of the foremaat, which draw it upwards* 
JBowsprU shrouds are single pieces of chain hooked to on eye* 
olt on each side of the bow ; the f<»reinoet end has a heart 
r iron bound dead-eye linked on ; the shrouds are then set 
mt as the bobstays. 

Blocks for the fwt^howlvm are spliced, one on eacli side of 
le forestay. 

Slocks for the for€4afhboioline8 are seized, one on each sidi^ to 
n eye-bolt in the boweq[n^it-cap. 

Horses J or Mid^e-ropesj^-^Die outer ends are spliced round a 
kimble in an eye-bolt on each side of the upper part of the 
Miwaprit cap. The inner ends have a thimble seized in that 
ets up with a lanyard to an eye-bolt in the Juught-heads or 
ttanefaions for the purpose. 

The goblines or hack^opes^ lAiether rope or chain, are fitted 
o the end of the dolphin-striker, and set up to the bowa^ 
me on each side. 



OEfPFIKO XHB TOPS OYBR. 

The girtlines are overhauled for the cross-trees, are then 
hoisted into their places, and bolted in the trestle-trees, which 
are screw-nutted or fore-locked underneath. The top is hoisted 
on board by the girtlines, and placed up against tlio aft-side 
of the mast, except the mizen, which is placed on the fore-side. 
Tlie girtlines beii]^ on each side of the mast-head are then over- 
liauled ; one end is passed from undemeatli, and up through 
the liole for putJxKsk-piates ; hitch it to the standing part, and 
stop it with spunyarn through the hole made for the slings in 
tbe fore-part, eiccept the mizen-top, which is stopped at the 
aft-pai*t. A girtline is taken from the mizen-mast head, and 
bent to the foremost part of the maintop ; bend on a tripping- 
Ime to the pigeon-hole leading from the foremost-head. The top 
13 then hoisted by its girtlines over the mast-head ; when suffi- 
ciently high to allow tbe foremost edge of the lubber's-hole to 
clear the mast-head, cut the stops and cant it over by the 
tripping-line, and the top will hang in the girtlines, when it 
can be lowered, placed in its berth, and bolted. 

The dead-eyes for the topmast-rigging. can now be hauled 
Tip, and put in their places in the top-rims, and ship the 
top-rail, and puttock shrouds in their respective* places. 

The top-blocks are large single blocks having iron straps, which 
are formed, after being put round the block, into a, large hook 
(see sketch, p. 88). Overhaul down the girtlines through tlie 
lubber's-hole ; then bend one part through the sheave-hole of 
the blodc, and stop it to the back part of the hook. The Uook 
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IB then iioisted up, and lash it to tiie maatJiead around tfai 
hook, with a lashing long enough to allow the block to hai^ 
half-mast-head high. Through this block reeve a hawBeXy a&cl 
send the foranost end down tiiron^ the square hole in the fom 
most part of the trestle-trees^ the lofcer end through the lubber*8< 
hole, through a leading block on deck, and round the capstan. 

! 

RIGOINO THE TOPMAST* 

The hawser being a.lready rove, reeve tlic foremost end througli 
the sheave-hole in the heel of the topmast, when it is racked to 
the topmast in two or three places, between tlie heel and the 
hounds ; it is then well stopped with a good lashing, and enough 
of the end to spare to make fj\st round the mast-head. Tiie 
other end is taken to the capstan, through a leading block on 
the deck, and the mast hove up. When the topmast is hove 
high enough to enter the trestle-trees, the end of the hawser 
is clinched round the mast-head and the rackings are cut, the 
men in the top being ready to overhaul the girtlines down before 
all^ and get the cap into the top* 

^ GETTliiG TllB CAP lUTO THE TOP. 

Beeve the foremost end of the girtline through the round- 
hole in the cap, and take two half-hitches ; stop the g^rQinesj 
along to the aster part of the square-hole. Sway up the cap 
until it is OA enough to dear the forepart of the top ; lover, 
and place we round-hole over the square-hole in the treBtle- 
lareesy keeping the holts in the cap under* The topmast is then 
hove weU through, the men in the top being ready to plftoe 
the cap over the head, and lashing it in a secure manner ; a 
capstan tmr is thrust in the fid-hole with a hauling-line on w» 
end ; it is then hove high enough for the cap to enter over the 
lower mast-heiad ; haul on the line firom the bar in the heel of 
the topmast, and it will slue the mast and bring the square hole 
of the cap oyer the lower mast-head ; it is then lowmd & 
Httle, and the cap placed, the lashing taken off^then beaten down 
into its place. 

The cap being fixed securely over the lower mast-head, ibe 
topmast is hung by the up and down tackles, to unreeve the 
hawser. The top blocks are unlashed, then hooked to their 
proper bolts on each side of the cap, the top-taekle-pendanttf 
then rove through one block, through the trestle-tre^ throni^ 
the sheave in the top-mast, up through the trestle-trees again; 
and reeve the end tmrough the foremost bolt in the cap of the 
opposite side of the block ^before reeving it through, parcel 
it well) ; take two half hitches on its own, or standing paiii 
and secure the end with a round seizing. To the lower end 
of the top-tackle pendant is hooked (through the thimble) the 
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block of the top-tackle, connected, by its fall, to a block hooked 
to an eye-bolt in the deck, and brought to the capstan. 

The tojpAachle falls and blocks, — ^The upper block is double, 
strapped, which is made into a hook; the lower is also double, 
and should be iron-strapped, having a swivel ; a single one is 
hooked near the double as a leading-block ; the fall is rove ; 
the standing part hitched, or clinched, over the block; thej 
are sometimes spliced in, and some have beckets. 

To hook the double block, clap a single tail-block well up on 
the pendant, reeve a whip through it, hitch one end of the 
Nvhip through one of the sheaves of the double block, hoist it 
up, and hook it to the pendant. 

GETTIKO- TOPMAST CROSS-TREES OVER, 

The topmast cross-trees are swayed up in the following 
nuumer :---Oyerhaul a girtline through the round-hole in .the 
cap, and the after girtline outside the top. Hitch the foremost 
girtline, after it is through the round-hole in the cap, wdl out 
on the starboard foremost horns imdemeath, and secure the 
end with a seizing of spunyam ; the after one bend on in the 
same way, to the after-starboard horn ; then stop both girtlines 
well with spunyam, close to the trestle-trees, and, also, with two 
stops on the larboard horns. **Sway away," having a guy from 
the deck to clear it of the top, as it goes aloft. When &e upper 
or larboard horns are well dear of the cap, take two rope's ends 
from the larboard side of the top, and bend them to the larboard 
horns, and man them in the top. These are called steadying 
lines,*' and are used to prevent the cross-trees &lling back, if a 
stop is cut too soon, and to assist in getting the . cross-trees on 
the cap, and over the mast-head* The cross-trees are swayed 
higher ; and cutting away the stops, and hauling on the 
steadying lines, the cross-tirees will then fall across the cap ; 
place the after hole between the trestle-trees, over the round- 
hole in the cap— cast off the girtlines. and steadying lines — 
white-lead the mast-head in the wake of the cross-trees, and 
sway the topmast through ; beat the cross-trees well down on 
the mast-head. The topmast is then swayed a few feet higher, 

The topmasts are sometimes fidded before rigging, to avoid 
the greater strain upon the top-tackles. 

FLAonra ToncAsr bigqikg. 

The following sketch exhibits the rigging thus far advanced, 
and the topmasts struck for placing the topmast rigging, thus : — 

Tar the mast-head in the wake of the rigging and clothe the 
hoUters as the lower ones ; then place the span for ainiv-hloch. 
Some prefer chain spans to shackle the iron-boimd block to. 

F 3 
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The most approved method is an iron plate with a hook oi 
each end, which lays across the trestle-trees. Next put ovei 
the mast-head pendants ; then follow the straps, with thimblj 
in for standing part of the tyes. The sJirovds are swayed anc 




placed over the topmast-head ; the first pair on the starboar^l 
side forward, then the larboard, and bo on "with the other pairs- 
Backstays are hoisted and placed the same as the shrouds ; stxiys 
are swayed up and lashed abaft the topmast-head ; the lower 
ends reeve throngh the bees on the bowsprit^ and set up to eye- 
bolts in the bows with lanyards. 

To seize-ifi the Sister Blocks.'—{See sketch, p. 85.)— They are 
8eized*in the length of the hanging-block from the eyeHseissiD^ to 
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jorevent anj risk of the reef-tackle and lifb being jamnied between 
be hanging blocks and tbe rigging, — one seizing is passed ronnd 
be shroudSy above the block, another below me block ; and a 
luall seizing put on each score round the block and shrouds, 
[he topsail-Uft leads tbrough the lower sheayci and reef-tackle 
hroxLgn the upper one. 

The topjnaa cap is next swayed up by the ffirtlines, which are 
p be laaned well up to the topmast-head for uie purpose* Over- 
lanl down before all the foremost ends, and secure them to the 
brenxoBt bolts in the cap ; stop them to the centre one% and also 
so the square-hole in we alter part ; then sway the cap up ; 
iFhen near up, cut the after stops, sway it upon the topmast- 
aead, and the man aloft places it on, then beats it down firmly. 
The girtlines are unlashed and got down, and the topmast hove 
up and fidded. 

When the rigging is thus far completed, it is set up in the 
following manner : — 

The puttock-slirouds are set up to the hoop round the mast 
(see sketch, p. 13), the masts stayed by the burton ; the lanyards 
are rove through the dead-eye in the shrouds, and the dead-eye 
in the puttock-plate, as the lower rigging, and set up with the 
top burton-tackles and runners in large ships. 

The standing after-hackstays^ when in pairs, are fitted with an 
eye the same as topmast rigging ; they are now fitted the same 
size as lower rigging. The back-stays are set up with a hmyard 
rove through dead-eyes, the same as shrouds, to a small dead -eye 
in the after-end of the channel. A service is put on in the waJke 
of the lower yards and tops. 

The fore topmastr-stays, set up as described, p. 106. 
Main topmast'Stay is fitted of the same^size as the standing 
back-stay. A large clump block is strapped round tlie foremast- 
head, over the eyes of the rigging, anci immediately over the 
square-hole in the after part of the trestle-trees. Through this 
block the main topmast-stay is rove down through tlie trestle- 
trees, it having a thimble tui-ned in the end, a lanyard spliced 
and rove through it, and set up to a span shackle in the deck, * 
abaft the foremast, for the purpose ; or a large bull's-eye hooked 
to an eye-bolt, and set up on the end. 

Main topmast spring-stay leads through a block strapped round 
the foremast close to the lower rigging, and sets up in the foretop. 

Mizen topmast-stay is rove through a thimble strapped round 
the mainmast-head, over the eyes of the rigging ; and when set 
up, is secured to its own part with round seizings. 

When the shrouds are again set up for sea, the masts are 
steadied by their own stays, andnot by the burtons. 
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CHAPTEE xn; 

— 4 — 

^ggiog t^'C Jib-boom — the Traveller, Horses or Foot-ropes, Guys, Martingale-' 
stay, Martingale-bnck-ropcs, getting the Jib-boom out. — Sending up the 
Topgallant-masts — ^ Shrouds, Backstays, the Main Topgallant-stay, the 
Mizen Topgallant -stay. — Royal Rigging — the Breast and After back-stay, 
Royal-stays, the Fore Royal-stay, the Main Royal-stay, Mizen Royal-stay. \ 
^Ratling the Lower and Topmast Rigging. 

Having proceeded with the rigging thus far, the nature of its • 
further progression is such, that many parts may be advanciDg 
at the same time ; as, rigging the jib-boom, spritsail-yard, and 
whiskers ; and getting on board and rigging the fore, main, and 
cross jack-yards ; then the topsail yards ; sending up the top- 
gallant-masts, with their rigging and yards, and the flying jib- 
boom ; rattling the lower and top-mast rigging, &c. 

i 

RlQQINa THB JIB-BOOH. | 

The jib-boom being hoisted on board, run the end out on the 
bowsprit, pointing it through the stays and bowsprit cap. Eeeve 
the heel-rope, and sway the jib-boom out a foot or two beyond i 
the cap. iKeeve the jib-stay through the hanks, and hook it to 
the traveller^ — the traveller is first put over the outer end of the i 
jib-boom,, with the hook kept inwards. In some ships the jib- | 
stay reeves through a sheave-hole, or only a hole, in the boom • 
end, and a double block turned in the inner end ; then a lanyard ' 
or fall is rove through this, and a single block bolted to the iJows. : 
To the traveller seize the jib downhaul blocks and travelling 
guys ;.tar the boom end, put a grommet over, to which, seize the i 
fore topgallant bowline blocks, one on each side (when used).^ . 

SarseSf or Foot-ropes, — ^There is one on each side of the jib- 
boom, and are fitted thus : take a piece of rope long enough to i 
make both, cut it in the centre ana splice one end into the other | 
with a cut splice, forming an eye to fit the jib-boom end Four , 
or five over-hand knots, or turk's-heads, worked through .the | 
strandsy are made at equal distances on the rope from the eye, 
for preventing the men &om slipping. In each end splic^ a small* 
eye, large enough to take a lashing, by whidi they are set up to 
bolts in the bowsprit cap ; or the ends are borougnt in and nuule 
fast, with a round turn round the jib-boom dose to the cap. 

Of^Sn— There is one pair on each side ; an eye is made to fit 



Digiiizea by CjOOgle 



PB06KBSSITB BIQGIN6 OF SHIPS. 109 



the boom end by passing a round seizing when in their place ; 
the inner ends reeve through thimbles on each yai-d-arm of 
spritsail yard, or through the sheaves iu outriggers, and turn 
into the strap of a double block, which is connected, by its fall, 
to a single block, that hooks to an eye-bolt in the bow, or set up 
to bull's-eyes, and leads upon the forecastle. 

MartiTigale-stai/, has an eye in each end to fit the jib-boom, and 
end of the dolphin-striker. In some ships an iron grommet is 
fitted with an eye on top and one underneath, neatly leathered, 
and put over the boom end first ; the martiiig ale-stay is hooked 
to the underneath eye, the ji]>-tack and downhanl to the upper 
one. Chain martingale is found to answer well in not being 
liable to stretch. 

Martiufjale hach-ropes are pendants, middled and served in the 
centre, tlie round of the dolphin-striker, both parts crossed and 
secured with a throat-seizing, and sets, up in board with a tackle. 
Chain is frequently used in lieu of rope. 

Getting the Jib-boom otU. — ^The flying jib-boom iron is driven on 
after the rigging is placed on the jib-boom ; the heel-rope being 
secured, the boom is hauled out : then the heel-strap is placed 
iu a score in the heel for the purpose, and both bights lashed 
together ; and between the boom and the bowspnt, another 
lashing is passed round the strap and well frapped together. 
The heel being secured, the back-ropes and guys are set up. 



SSNDDiG UP TOPQALLANT-HASTS. 

The topgallant top-blocks being hooked, the masi-rope reeves 
for the topgallaut-mast as it does for the topmast : take the end 
fhrough the square hole in the fore part of the trestle-trees^ 
half-hitch it .tlm>iigh the fid-hole, and stop it round the hoimds, 
and the royal mast-head ; send the hamiog part through the 
lubberVhole, and through a leading block or sheave on deck. 
The topgallant rigging is fitted on a copper fcmnel, a, to slide up 
aad down with the topgallant-mast, whicli, when struck, reetB on 
the top-mast cap, as the adjoining figures. 

Put on the grommet or strap for the main roval stay (if this 
be the fore topgaUant-mast) to reeve through, then put on the 
iopgc^nt and Jli/in^ jUMiUxya. Shroftda neicti the same as the 
topmast. Breast and ttandtnff hadtstays, tiie same as the top- 
mast ; then the rojal-rigging and truck, and reeve the signal 
halyards. 

The icpgallafa-mcut is then swayed up and fidded. 
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hounds of the topmast) with eyes for the topgallfuit rigging to 
lead through. 

Backstays set up the same as the topmast backstays. 

2%€ fore topgaUant-stay reeves through the outer sheave-hole 
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in the jib-boom, then through a sheave-hole in the dolphin 
striker, and through a bull's-eye hooked to the bows, and when 
set up, is seized to its own part. 




HltK 



The main topgcdlant'^iay is rove through a block strapped 
around the fore top-mast head, or through the middle sheave in 
the after chock of the fore topmast cross-trees, and set up in the 
fore top. 

The mizen topgaUant-dtay is rove through a bull's-eye in Uie 
after part of the main cap, and set up in the main top. 
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BOYAL BIQGING. 

Tht breast and after hack-stay^ on each side, are seized as the 
after back-stays on topgallaut-xuasts. The breast back-stayi or 
\Ar(md, is puUed up with a gun-tackle purchase ; the after leg 
lias a thimble turned in^ and sets up in the after part of the 
channelsi with a lanyard. The akrauda are set up in the top 
(breast biEu^k-stay fashion). ^ 

Boycdstaj/. — Splice an eye in the stay to fit the mast-head, 
cover i% and sexve over the splice. It goes on next to the 
grommet, then the ctooad and back-stays^ spanned together. 

The fore-royal-atay is rove tibtrongh the outer sheave-hole in 
the flying-jib-boom end, and through a hole in the dolphin- 
itriker^ or pulled up through a &ir leader on the forecastle. 
I The mainHTcwxl-staif is rove through a thimble stopped around 
ithe f^re-topgauant-masthead, through auother strapped round 
the ^e of a shroud, and when set up is seized to its own part. 

Mvsen-^yal-etay reeves through a sheave in tiie after part of 
^the maiu-topmaat treBtle*>tree% or through a block ateapped 
around the main-topmast-head, through a thimble strapped 
round the eye of a nuun-shroud, and seized to its owii litxxt, 

RATLING THE LOWER AND TOPMAST RIGGING. 

The puttock-shrouds are set up to the hoop around the mast 
(see p. 13) ; topmast stayed, rigging and back-stays set up, 
lanyards secured as lower rigging. Small spars as boat's oars, 
or anything li<^ht that will answer, are seized to the shrouds, 
about four or five feeb asunder, for the meji to stand upon whilst 
ratling. The ratlings are fastened round each shroud with a 
dove-hitch, except at the ends, small eyes are spliced in, and 
seized to the shroud : in three or four places take a ratling to 
the after swifter— these are called shear ratlin^/. 

The ratlings are fastened horizontally to the shrouds, at 
distances of thirteen to fifteen inches from each other. Every 
man employed should have a measure within his reach, and 
( care should be taken to make the ratlings on one side correspond 
in a parallel diseotion with those of the other. 




\ 
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CHAPTEE XIII. 



Rigging the Fore and Main-yards. — Trusses to Lower-yards, Iron Jack-stovs, 
Quarter or Topsail-sheet Blocks, Clue Garnet Blocks, Leech-line Blocks, 
Bunt-line Blocks, Lift Blocks, Foot-ropes and Stirrups, Brace Blocks, 
Fore Braces, Main Braces. — Rigging the Topsail-yards — Iron Jack-stajs, 
Earing Strap, Foot-ropes and Flemish Horses, Brace Blocks, Fore and 
Main Top-sail Bmces, Mizen Top-sail Braces, Lift Blocks, Tye Blocks, 
Quarter Blocks, Topsail Tyes, the Fly Blocks, Reeving Topsail Halliards, 
the Mizen Topsail Halliards, Bunt-line Lizards. — Rigging the Topgallant 
Yards, the Tye or Halliards, Fore Topgallant Braces, Main Topgallant 
Braces, Mizen Topgallant Braces, Clue-line and Royal-sheet or Qoarter 
Blocks. — Rigging the Royal Yards — Rigging the Mizen or Spanker Gaff, 
Reeving Throat Halliards, Reeving Peak Halliards, Fitting Cheeks or 
Brail Blocks, to fit Single Vangs. — Rigging the Spanker Boom, the Topping 
Lifts, Spanker-boom, Sheet and Guys in one. — A Brig or Schooner s Main- 
hoom. 

RIGGING THE FORE AND MAIN YARDS. 
TRUSSES TO LOWER YARDS. 

^Merchant vessels in general liave iron trusses, figs. 1, 2, and 3, 
for the ease of bracing the yards, up. The mechanism may 
be described as follows : — h is the hoop on the mast ; //, the 
hoops on the yard ; a a, the universal joint ; s, the screw for 
setting the hoop tight on the mast ; and c, for fixing it to the 
yard. 
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Jacl>tUiyi*—Ironjack'9tay9 for yards are used in all merchant 
vessels; wejr reeve tbrougn small eye-bolts, driven into or 
aves in hoope romxd the yara, one on each side of the middle or 
"flings of the yard, and are for the purpose of bending the sails 
to. The cross jacK-yard has no jack-stay. 

Quarter or topsail-sheet blocks are iron blocks fitted to the 
quarter-hoops on each side of the middle or slings of the yard ; 
or iltted eadi to the iron hoop in the dmgs of the yard for that 
purpose ; the chain topsail-sheets reeve on their respective sides^ 
and lead down by the mast. 

Cluofomet blocks are iron-bound blocks fitted to the quarter- 
hoops^ when the topsail-sheet blocks are fitted to the sling-hoop. 

Leechrline blocks are seized to the iron jack-stay on the fore- 
part of the yard, one-fourth within the deets on each yard-arm. 
There are two leech-lines in large ships. 

Bunmne blocks are hooked to eye-bolts underneath the top 
between the forqaart of the trestle-trees. 
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Lift'Uocl's are single ; an irou plate is bolted across tlie uppej 
side of tlio main or fore-cap ; it is in the form of a crescent, witl 
the hollow side towards the to]>mast. In each end of 
crescent, or horn, an eye or hook is turned, and the blocks 
attached to each. (See sketch, p. 26.) The lifts go over th< 
yard-arms, with an eye spliced in tlie end to fit them. Th< 
other is rove through the block at the cap, and through lubber's^ 
hole on deck, where they are belayed. 

Foot-ropes and Stirrups. — The foot-ropes are cut once-and-a-haL 
the length of the yard, excepting lower-yards. An eye, to fit 
the yard-arm, is spliced in their outer ends, and hang about 
three feet below the yards. To keep the foot-ropes more parallel 
to the yards, it is suspended at proper distances, by short pieces 
of ropes spliced round the foot-rope, called stirrups ; sometimes 
two, three, or four on each side of the yard : eyes spliced in the 
opposite ends, or seized to the jack-stays. The inner ends of 
tlie foot-ropes have a small eye, to take a seizing to the jack- 
stays and round the yard, next the slings. 

Brace-blocl's are next put over the yard-arms ; some go with 
rope or chain pendants. The block is a large single one, with 
two scores for rope, and iron-bound for chain, through which 
the brace reeves. 

Fore-braces are clove-hitched, and the end seized aft on the 
collar of the main-stay, below the splice ; the other end takea 
forward and rove from in (out), through the block on the yard, 
through a single block strapped into a bolt in the cheek of the 
main-mast, with a tliimble in it, close up to the trestle-trees, 
then rove from forward aft> through, a sheave in the main 
fife-rail. 

The brace is often middled, and dove-hitched in the bight 
on the main-stay, and both ends takn fi^rward and rove as 
before. (See plate, p. 92.) 

Main-braces, — ^The standing part of the brace being parcelled, 
is clenched round a bumkin, or an iron out-rigger on the 
quarters, for the purpose ; the hauling-part reeves through the 
block at the yard-arm, and back through « block which is 
strapped to the bumkin end; then through a ^eave in the 
bulwarks (abaft), for the purpose, and belays round a cleat 
inside. 

The blocks are on the fore-side of the main-yard in hri^Sj and 
the brace reeves through a block strapped into a bolt, with a 
thimble in it, in the sides of the fore-mast trestle-trees, then 
rove from aft forward, through a truck seized on to the afbop- 
most fore-mast-shroudsi and belays as before* The braces are 
rove when the yards go up into their respective places. 

The vards being rigged are sent aloft as follows : — The end 
of the Jiawser is rove uirough the block at the lower mast-hea^ 
and overhauled down, and made fast to the slings of the jaal; 
then securely stopped along the yard in several places, and 
also at. the upper yard-«rm. As it comes on board, the flEfcop 



Digitized by Google 



are cut, and easing away on the pendant tackle, then bousing on 
the other, as the yard advances on board beyond the sluigs. 
The yarda are placed aqnare, before their respective masts ; the • 
hawser i» hove upon until the yard is high enough to shackle 
the chain — filings which are put round the mast-head to hang 
the yased by : square the yard by braces and lifts, and cafit on 
and tmreeve tbbe haiwaer ; then aeeue the iron trussefi on tke 
^ard to the mafit^ 
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The iron jack-stays are rove througli the eye-bolts or staples, 
driven into the yard, and f<.)relocked the ends a-midships : the 
rigging is then placed on the yards as follows : — First, the 
earhig-strap ^vith a small thimble seized-in ; the foot-ropes next, 
the same as the lower yards, with the addition of Flemish horses, 
wliicli have an eye spliced in each end ; one eye is spliced 
round a thimble, which is on the neck of the pacific-iron, or 
boom-iron, on the yard-arm, and the other ia seized round the 
yard within the arm-cleats. 

Brace-Uochs are strapped in the same way as the fore or main- 
yard. The foretop-sail braces reeve through the block at the 
yard-arm, and then taken to the maintop-mast head, where it 
is rove through a block lashed on each side for the purpose, 
from thence on deck ; the standing-part makes fast to the 
collar of the main-stay. • Brigs the saline. 

Main-topsail braces reeve the same as the mun braces ; the 
standing-part makes fast to tlie collar of the mizen-stay. Brigs ; 
— ^the standing-part makes fiist to the after-end of the fore-mast 
cap. The leiuiing part leads forward through a single block, 
seized into a single strap, and secured to an eye-bolt on each 
side of the fbre-eap, and through the lubber's-hole on deek* 

Miaen top^U bram reeve throng the block at the yard-anu, 
and cross as the cross-jack braees ; but the lead is at the main- 
xnafit-h^d, instead of the shrouds. 

Idfi-blockSf in large ships, are strapped with an eye to the 
Bke of the jaxinaasL The lifts reeve through the lower aheave 
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in the sistej* block iu the top-mast shrouds, and through the block 
in the yard-arm. The standing-part is secured round the 
. top-mast head, and the leading-part leads down the side of the 
mast, and sets np in the •top^ or on deck. The lifts are single 
in the merchant-service. 

Tye-hlocks are now generally iron-bound, swivel-fashion, and 
bolted into an eye in the hoop round the yard for the purpose. 

Quarter-blocks are double blocks iron-bound, and secured in 
the same way as tye-blocks ; through which the clue-line and 
topgallant-sheet reeves, and leads down upon deck. 

Tap-sail tyes, — ^Large ships have double tyes ; the lower end 
has a single or lower block, called the Fly-block, spliced for the 
halliards. The upper-end is first rove through the bullock- 
block from aft,, then through the tye-block on the yard, and the 
end taken to the mast-head, so that it can be shortened up. 

The fiy-Uocks are large flat blocks ; some double^ soinetlmes 
single, and often one double and one single to each. 

Meem/ng Top-sail HalUards. — When rove double, a single block 
is strapped into, or hooked, to a swivel-bolt in the after-part 
of the chains ; one end of the halliards is spliced into the upper 
part of the starap of this block, or bent into a becket put there 
for the purpose, and the end seized. The other end is then rove 
through one of the sheaves in the double block in the tye, then 
through the sheave in the single block in the chams, through 
the other sheave in the double block, and through a leading 
block on deck. 

The mizen topsail Jialliards have only one tye. The standiflg 
part is clenched or half-hitched to the strap, with the thimble, 
at the mizen top-mast head, and a single block spliced or secured 
in the end. Another single block is strapped into a swivel-bolt 
in the mizen chains, and the halliards rove as with two single 
blocks ; the fall rove through a leading block or cheek. 

BuTit-line lizards are spHced round the strap of the top-sail 
tye-block upon the yard. 

The yard is next hove up^ and ihn^parral is passed round the 
aft part of the mast and seized to the rolling cleats, or jaws 
fixed on the afb side, the middle, or slin^ of the yard. The 
patent iron parrals are now commonly used in merchant idiips. 



RIGOIKO THE TOPOALLANIVTARDS. 

They are got on board like the topsail-yards. First, leather 
the rolling-cleats, seize on the parral and quarter-blocks, — ^foot- 
ropes the same as topsail-yards — stirrups one to each foot- 
rope — ^iron jack-stays secured to the yard with staples, fitted 
the same way as topsail-yards. Iron sling-hoops as other yards. 

The lifts arfe single ; an eye is placed to fit the ^iM-arm ; 
the other end is rove through the thimble, or bull's-eye in the 
topgallant-shrouds ; a thunble turned into the end, and a lanyard 
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spliced into it, and set up to another thimble strapped round a 
puttock-plate inside the dead-eye in the top^ or set up on the 
•and. 

The tye or halliards reeves through the sheave-hole in the head 
of the topgallant-mast^ and clinches or shackles to the eye in 
the sling-hoop ; the lower end of the halliards comes down abaft 
ithe mast, upon which any required purchase is added. 

Fare TapffoUant-braces, — The standing-part makes feist round 
the yard-arm, and the leading port reeves through a single tail- 
block, secured to the first and second shrouds ot the main top- 
mast rigging, through lubberVholCi and through a fidr leading 
sheave on deck. 

Mam topgaUoM-^aces are sinde, and go with an eye over 
the yard-arm. They lead aft to &e mizeu topmast-rigging^ and 
are fitted to reeve the same as the fore ; the hauling part 
before all^ through lubber's-hole, and through a sheave in tiie 
rack, or a leading block, to the side abreast of the mizen-mast. 

Mizen topgajUaiU4)race9 are single. An eye is spliced in one 
end to fit the yard-arm. The other end is rove through a 
aiogle block, secured to an eye-bolt on each side of the main 
' cap, and through lubber'a-hole on deck. 

Cliie4ine and royal sheet, or qiiarter-blocis^ are double, 
which are strapped with two lashing-eyes, and lash 
together on the top of the yard — the foremost sheave 
for topgallant clue-lme, after one for royal sheet. The 
leading part leads down the mast on deck. 

^o^c? is swayed up, and the parral fixed. 

iaiOOINO THE BOTAL TAHDS. 

They are fitted the same as topgallant-yards, with little 
ezceptioi^. 

BIGGIKO' THE mZESf OB SPANKER GAFF. 

Some ships in the merchant service have their gaffs fitted 
to hook to an iron hoop, with a hook or goose-neck in the end 
of the gafl^ instead of jaws (see p. 32). Others travel up and 
down an iron groove or railway, fitted to the lower mast (using 
no trysail-mast). Others again use a wooden batten nailed to 
the mast ; some an iron jack-stay, and some a rope one. The 
trysail-masts are preferable in a gale of wind. 

Reeving Throat-halliards — The standing part is spliced into 
tlie single-block, which is hooked to the gafl^ up through the 
double block under the to|^ down through the block, up again 
through the other sheave m double block, and through a leader, 
opposite to the peak-hilliards. 

Reeving Feak'halliard8.—Th^ end of the halliard is taken 
through the lubber Vhole^ rove through a double-block at the 
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mizen-cap, which block hooks to an iron strap over the o. 
down through the inside block, d (see sketch, p. 32), on t 
gaft* up again through the double-block before described, t li 
through a block further out, on the gaff ; and the stanclL 
part is either hitched round the head of the mizen-topmast, 
ma<lo fast round the neck of the block, at the after-part of id 
cap. The standing-part may be splieed round the gaf^ 1 
dispensing with one block. 

Fitting GheeH or Brail-hlochs. — Gaffs are mostly fitted 
cheeks, instead of blocks ; and sheaves cut in the jaws for t\ 
throat -brails, and fair leaders ; which is the approved plan i 
present, and is very neat. 

To fit sinrfle Vangs. — Middle the required length of rope, an- 
seize the bights to fit the f^-aff-end, and lead one end (m eacl 
side. Vangs steady the gaffs amidships. 

All gaffs should be peaked, or elevated to an angle paraile 
with the mizen-topmast stay. 



TJie top-ping lifts have liooks spliced in the end, which hool: 
to eyes in one, and sometimes two, hoops, d^ round the boom 
(see sketch, p. 32) ; the ends are rove through a single block 
strapped into a bolt with a thimble in it on each side of the 
mizen-trestle-trees ; and splice a parcelled thimble in the end, 
for the purpose of hooking the jigger-tackle. 

Sfanker-hooni- sheet and Guys in one. — The boom-sheet is fitteJ 
thus ; — into a bolt, with a thimble in each quarter, strap a 
double block with a single strap ; then seize into two gromraet- 
straps, worked round the boom (wormed and covered), tvro 
single blocks, one on each side, just the outside of the taffrail. 
Secure these blocks in their straps with a round seizing passed 
between tlie block and the boom. The rope for the guys is 
middle and cut ; then an eye, or cut splice made to fit the 
boom-end. Take the larboard-guy, and reeve it through one 
of the sheaves in the double block on the quarter, through the 
sinsrle block on the boom, through the other sheave in the 
double block, through a fair leader in the side, and pull it upoa 
deck. The starboard one is rove in the Muae mffiiiBtr thrfti^^ 
the block on the atarboard (yiarter, 



Thm Imdh Imviiig fo litfle projectiMi #far Ihe ataBy ffsn 
wsfmamomujj. On i&mk qaarter gtniy adwAle lhwiL,Mii tai 
4Ni eadi amIb of Hm bMM. a ijnaniie unburn HinHinii tlM 
. reeve the sheeti the ' standing put from tlui atrmp ef Ai 
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ij^ng a Brig,— Briguitiiw«^Schooner.» Steamer.^ Table ahowing the 
' eraqpHraiive strength of Chain Rigging and Hemp Rigging. — Tablet of 
tba mb ^ the Standing and Bnnning Sigging of Sh^; with the 
deacription, size^ and number of blocks, hearts, dead-eyes^ &c. — Tables of 
the size of the rigging for schooners. — Tables of the size of the rigging for 
Cutter-Tachts. — A Table showing the comparative sizes, weight, and 
strength between Newall and Go's Patent Wire Ropes and Hemp Ropes, 
for standing Rigging, — A Table showing the comparative strength between 
Iron Chains and Hemp Ropes. — A Table sliowing the strength of short 
ronnd-linked Bobstay, Bowsprit-shroud or Crane Cliain, without studs, 
such as is used for Rigging, &c. — A Table showing the weight of Chain 
Cable. — Cordage Table, showing the weight of one Fathom of Rope, from 
1 to 24 inches inclusive, plain-laid 3 strand, such as used for running 
rigging, &C. — A Table of the weigh, of Tarred Cordage. — A Table showing 
the weight of 109 Fathoms of Gable-laid Rope, from 1 to 34 inches. Also 
a con^istiTe size «f Chain.<i— A Table showing the atvengii of Plain-laid 
Bope of tfiiee stmds. 



The rigging of a brig is so little different from that of tlie fore 
and main-masts of a ship, that the descript ion of the one will serve 
equally well for the other. It may be observed, however, that 
the braces of the yards on the main-mast lead forward, and are 
sometimes small chain ; the lifts of top-sail and topgallant-yards 
are fixtures to the mast-heads. In brigs as well as ships a great 
quantity of mats is used in the way of chafes against the 
rigging ; such as the foremost swifters of the lower rigging and 
back-stays, on account of .the foot and clew of the courses, when 
reefed and hauled aft, grinding against them high up. To 
take the chafe off the foremast shrouds of the topmast rigging, 
when the topsail yards are braced up, a quarter mat abafb 
the yards on each side is required. For the back-stays, in the 
wake of the lower yard^ when braced up, mats or platting, or 
some other rabatitute, is necessary as aprotoctian. Merchant 
vessels have these places served and use Scotsmen (slips of wood 
80 named) ; but kather neatly stitched on is the best. 

BIQGIl^a A BRIGANTINE* 

A Btigaivtine is a vessel rigged the same yn^ as a brig on 
the foremast^ vdA. ranilar to a schooner on tbemaiBmaBt. 

RIQGDfO A SCHOONER. 

A Schaaner is a Tsssel with two masts and a bowsprit, whose 
sudnsail toA fcraail are both suspended by gaflGs^ like a sloop's 
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mainsail ; the masta rake aflb, but the bowsprit lies nei 
horizontal ; also a jib-boom and topmasts. The main-stay id 
to the head of the foremast ; also two jumper-stays, which 
up to an eye-bolt in the deck, just at the after-part of the M 
rigging, so that the weather one is always kept taut or tiglid 

RIGGING A STEAMER. i 

A Steamer has one to three masts and a bowsprit ; the fi 
mast has a topmast and topgallant-mast, on which Ls I 




down, to clear the heat ftooi 
the fumieL 
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I fore-boom-sail, top-sail, and top-gallant-sail, similar to a 
ichooner's ; abaft the main and mizen-masts are a boom-main- 
:ail and mizen. The main and mizen-masts have topmasts, 
lud occasionally carry gaff-top-sails. The bowsprit is short, 
learly horizontal, witli a jib and fijiag jibboom in one, upon 
Rrhich the head sails are set. 

In the annexed sketches the rigging attached to the iron 
3and round each of the mast-heads is shown thus : — The rope 
ihroiuls have iron sockets riveted through the ends of them, 
laving eyes formed in the ends of the sockets, for connecting the 
Jhrouds to links fitted over the iron-band round the mast-head. 
Fhey are locked together by a bolt passing through the links 
md eyes between them, thus completely securing the rigging 
to the mast-head in a very snug manner. 

Steam vessels have a great quantity of chain about the main- 
mast head on account of the heat from the funnel ; such as 
chain-shrouds about one-third of their length, down from the 
maat-head, which are similarly secured as the fore-mast shroud, 
the most part of tlie main-stay is chain. The peak-halliards, 
topsail braces, maintop-mast stay, throat-halliards, boom-topping 
lifts, &c., consists of chain ; for which purpose, eye-bolts are 
fitted in the iron bands round the masts ; as, / for slinging 
the fore-yard ; hy for shackling a block for jib-hcalliards : c, for 
staysail-halliards ; o?, for throat-halliards ; h, (on the main- 
mast) for boom-topping-lift ; w, for main-stay ; a, in the iron- 
cap at the fore-mast head, for hooking a block for the lifts of 
the fore-yard (j g g and n n for peak-halliards i s, A sheave 
ia the heel of tlie top-mast^ and^, the M-lioIe. 



UBLB SHOWING THB OOHPABAinVB STRESTOTS OV CQOAIH-BIOOIKG, 
SUCH AS IS OBNSRALLT U8BD IV BTBAIC TBSSffiUS AXfD HBKP- 
U60IN6. 



Chain 


£aaal to 
Hemp 
Bifgiiv. 


Weight of 

Chain 
parFatlMNB. 


Chain 
Blggiof. 


Equal to 
Hemp 
Biggiof. 


Weinlit of 

Chain 
perfkthom. 


i\ in. 
I »» 
.Iff »» 

ft 

¥ >» 


Uln. 

2 or 2i „ 
2i „ 21 „ 

3 3^ 
SI „ 
4 « 


4 lb. 
6 

r M 

10 „ 
12 „ 
IT „ 


¥ »> 

^» 
T 

Tf »» 
1 


4iiiL 

5 or 5^ 

6 „ 6i „ 

7 n 

10 


20 lb. 

26 „ 
29 „ 
86 
48 

«8 „ 



Recently Wire Ropes, in lieu of chain, have been used for 
standing rigging, and they have been found to answer the pur- 
pose very well for making shrouds, and for all standing stays, as 
ill such cases they are only applicable ; and when onoe set pro- 
perly tight, they do not run up when wet, or stretch like hempen 
ropes. See table showing the comparison between wire and 
hempen ropes^ p. 140. 
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TBSIITISE ON UASTIKG AND EIQ0DIG. 



A TABLE SHOWK^O THE COMP-iliATIVE SIZES, WEIGHT, AN: 



STiiENOTH BETWEEN NEWALL AND CO. 8 PATENT WI 
BOPES AKJ> HSMP BOPES JSOS, STAKDINa BiaaiNa. . 



1 



Wfiw Bope of XvdiakBl StMBglk. 





lb. Weiffht 




lb VVeicht 


Breakiuif 


1 ^LMd^ 




4 


1 




2 


tons. 


[ 

6 






IX 




8 


M. 


9 






A 

V 


it 


o 


4 




12 




*a 




13 


*4 


5 




15 




K 
9 


tz 

» 1 


D 
O 


6 


99 


IS 


" 1 






8A 


7 


n 


21 




7 


n 


4 


8 


t> 


24 


1 

»f 








4i 


9 


ft 


27 


99 


6 


9 




5 


10 


M 


30 


99 


6* 


10 


8^ 


11 


t» 


88 


99 




6 


12 


M 


30 


99 








? 


13 


» 


39 


(> 


7 


12 






14 




42 


»$ 






3 


u 


15 




45 


99 


U 


8i 


8 


16 


»» 


43 


99 


8 








17 


M 


51 


99 


16 


Si 




18 


w 


54 


99 






31 




19 


»t 


57 


99 


18 




10 


20 


*» 


60 


r» 


• 




^ 


11 


22 


»» 


66 




82 


81 


• 12 


24 


M 


72 


99 






8i 


18 


26 


M 


78 


99 


26 


4 


14 


28 


)» 


84 


>t 














J 



A TABLE SHOWING THE COMPAEATIYE BTEENGTH BBTWEC^ 

iBOir OHAurs asd hemp bopxs. 





Weight in lb. 
pvirtliiNgi. 


PktMf Stain 
latOM. 


Siseof Bope. 


Weight of 
fiopein 
lb. per flrtkom. 




.8 


f 


84 


li 




8i 


u 


84 


24 


} 


11 


2^ 


4 


H 




14 


84 


41 


6 




18 


44 


84 


7 




84 


84 


84 






28 


64 


7 


104 




32 


7i 


7i 


12 . ' 




36 




84 


15 




44 


10) 


8 


m 




88 


184 


84 


194 


1 


88 


14 

• 


10 


8S 



Hon*— One-eighth of an inch of iron in diameter is more than oi^iual to ao iacb 

of lionip xopo in dreiUDf^renoo. 




Digitized by Google 



4 



ST&ENGTfi OF CHAIN USED POU EIGGING. 



141 



A TABLE SHOWING THE STUENaTn OF SHORT BOUND- 
LINKED BOBSTAXy BOWSPBIT-SHBOUD OE OBAETB-CUAIN, 
mXUOVT STUDS, S170K AS IS ITSSD TOR BIOGI^G, BTC. 



1 

Sixe. 


>vetgnt or 100 


BraaUni Stndn in tana. 


Mean. 


Heouireu lest 








of BCrengUi. 

• 


\ 


fiuliaiiii in lb> * 


1 


Minim am. 




1 H 




75- 


68- 


73- 


31-0 


i il 


• • • • 


64- 


58-2 


62-3 


27- 




• • • > 


59- 


53*8 


57-4 


24-7 






54-2 


49-6 


52-8 


220 




« • • • 


47-r 


455 


48*4 


20'C 


If 


• • • • 


' 4611 


41-7 


44*1 


18*8 


1 ^ 


• • • • 


41-2 


38' 


40 1 


17* 




y 37-3 


84-5 


36-3 


i:>-3 




• • • • 


83-6 


31-2 


32-7 


130 


1 


0490 


30-1 


28-1 


29-3 


12- 


iff 


5000 


20-8 


25-2 


2C-1 


10-5 


4500 




22*5 


231 


0*1 




4000 


so-d 


20- 


20^4 


7-9 




8449 


173 


16-6 


17-3 


6-S 




2000 


14-9 


13-5 


14-6 


5-6 


2538 


12-3 


10*8 


12- 


4 0 




2001 


10- 


8-7 


• 0-7 


8-8 




1583 


7D 


6-9 


TT 


8- 




1060 


C* 


5*2 


(•O 


2*3 




. w 


4-4 


3-8 


4*8 


1-6 




581 


3- 


2-7 


3* 


11 




892 


1-9 


1-7 


1-9 


•75 




• • • • 


11 


•97 


1* 


•42 



A TABLE SHOWING THE WEIGHT OP CHAIN CABLE. 



150 Fathoms of 2k inch 

150 „ 24 

150 «. 2 m 

150, „ IJ „ 

150 ,» 1} 

150 „ If J , 

150 M 11 

160 » li 

150 „ U 



$» 



»> 

99 
99 



• • 


. Wcigba 


45,249 pounds. 


• • 


• 99 


87,400 


•» 


• ■ 


* »9 


37,372 


99 


• • 


• •» 


84,125 


99 


• • 


• If 


32,225 


99 


• • 


• 99 


27,192 


• f 


• • 


• 99 


25.350 


f> 


• • 


• 


. 28,084 


»• 


• • 


• 99 


, 17,204 


99 


• 


> • 99 


14,384 


99 


• • 


• 99 


. 11,021 


99 
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OOEDAQB TABLE * SHOWTNa THE WEIGHT OE ONE FATH03I 
or EOPE, EEOM 1 INCH TO 24 rSTCHES INCLITSITE, PLAI25 
XAID THBBS-BX&AND, &VCK AS XTSfiO JOB BirNNIN6 
BIGGING, XTO. 



Siieof Bope 
in inches. 


Weight per 
iathom. 


Sise of Rope 
in inches. 


Wfiffht per 
fii thorn. 


Size of Rope 
in inches. 


fathom. 




Ih. 


OS. 




lb. 


oz. 




lb. oz. 


1 


0 


8J 




9 


0 


114 


30 »9 


u 


0 


5} 


64 


9 


11} 


111 


81 14 




0 


8i 




10 


8 


12 


33 3 


H 


0 


lU 


7 


11 


4$ 


12i 


34 9i 


8 


0 


14J 




12 


2 


124 


36 0 




1 


2§ 


18 


01 


1^ 


87 8 




1 


7 




18 


13^ 


13 


88 15 




1 


US 


8 


14 


124 


ISi 


40 Sk 




2 


^7* 


8i 


16 


Hi 


ISi 


42 0 


H 


2 




8i 


16 


lOi 


131 


43 9i 




2 




81 


17 


lOi 


14 


45 4| 


81 


8 


2i 


0 


18 


101 


16 


52 Oi 


4 


8 


11 




19 


Hi 


16 


89 5 


H 


4 


li 


94 


20 


131 


17 


66 10 




4 


101 




21 


14§ 


18 


74 10 




5 


31 


10 


23 


14 


19 i 


83 2 


5 


5 


12i 


m 


24 




20 


92 11 




6 


6§ 


lOi 


26 


?* 


21 


102 1 




7 


0 


10| 


26 


Hi 


22 


112 0 




T 




11 


2T 


144 


88 


128 8 




8 


4} 




29 


U 


a« * 


184 d 



* Rule to find the Weight of any sized Rope. — A rope of 1 inch circiiraferenco 
requireB 486 fathoms to make one hundred weight. The superficial part of aT 
cimes being in prox>ortion to the square of their diameters, ooDMqtiflntly tlie 

square of their circumference. Thcrcfbrc n rope of 1 Inch in circumference, wboso 
square is one, has 486 fathoms to a cwt, ; and, therefore, 486 being divided by th« 
square of the circimiference of any rope, the quotient will give the number of 

9 X 9 Bs 81) 486 (6 iiioixiimber of flttiMmui ina owt 
468 



Mi to find the Weight </ ISO fathom* of any sized C?a5r«.— Multiply the circiun- 
ference by the circumference and divide Uie produot Iqr 4^ And tM qttOtifiikt will 
be the number of owt. 1x4 120 fiithoms. 
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▲ T^LE OF THE WEIGHT OF TABBED COBDAGB. 



Hawsers of 130 fathoms. 


Hawsers of 120 fathoma. 


sue. 


WelghtpCT^UO fins. 


Sise. 


Wdght per 190 fiau. 
eaelu 


Inches. 


cwt. 




lb. 


Inches. 


cwt. 


^. lb. 


64 


13 




11 


94 


22 


jd 9 


6 


11 




18 


9 


20 


1 17 


54 


9 


s 


8 


84 


16 


0 26 


6 


7 


8 


19 


8 


16 


0 6 


44 


G 


1 


22 




IS 


8 16 


4 


6 


0 


14 




12 


0 18 


84 


8 


8 


7 


64 


10 


I 10 


8 


2 


8 


90 


6 


9 


0 12 


24 


2 


0 


6 


54 


7 


8 7 


2 


1 


1 


6 


6 


6 


2 1 


14 


0 


3 


13 


4i 


5 


0 23 


1 


0 


1 


.20 


4 


4 


0 18 


i 


0 


1 


4 


84 


8 


1 22 


•* 


• • 






8 


8 


8 11 




• • 






24 


1 


3 0 


• • 


• • 






2 


1 


1 4 



a* 



A XABXJO BHOWTETG- WEIGHT OT ' 100 7ATH0US Or 

CABLE-LAID BOPE, FEOM 2 TO 84 INOHES. 

ALSO A. OOKPABATITB SIZE 01* CHAIK. 



1 Silt. 


Thmds. 


Wc%kt. 


Chain 
EqoaL 


81st. 


Tfareads. 


Weii^t. 


Chain 
Equal. 






ewt. or. 


lb. 








cwt. or. 


lb. 




2 


27 




3 


26 


• • 


134 


954 


85 


0 


7 


u 


24 


86 


1 


1 


8 


• • 


14 


1026 


87 


2 


24 


• • 


8 


54 


1 


8 


25 


• • 


144 


1098 


40 


1 


12 


11 


34 


72 


2 


O 


16 


• • 


15 


1170 


43 


0 


1 


• • 


4 


99 


8 


1 


6 


§ 


15^ 


1251 


45 


3 


26 


14 


44 


lOS 


8 


8 


24 


• • 


16 


1832 


48 


8 


24 


• • 


6 


185 


4 


8 


88 


• • 


164 


1418 


51 


8 


21 


• • 


64 


162 


5 


3 


22 


• * 


17 


1503 


55 


1 


9 


15 


6 


189 


6 


8 


21 


• • 


174 


1593 


53 


2 


6 


• • 


64 


216 


7 


8 


21 


• • 


18 


1688 


61 


8 


13 


IJ 


7 


252 


9 


1 


1 


• • 




1782 


65 


0 


1 


1 

IS 1 
. « 


74 


288 


10 


2 


9 


• • 


19 


1881 


69 


0 


17 


8 


886 


12 


0 


26 


• « 


iS* 


1980 


72 


8 


4 


84 


87^ 


18 


9 


18 


80 


8088 


76 


8 


1 


• • 


9 


423 


15 


2 


25 


• • 


804 


2187 


80 


1 


16 


. . 


94 


468 


17 


0 


22 


i 


21 


2295 


84 


1 


14 


2 


10 


522 


19 


0 


21 


1 


214 


2403 


88 


1 


10 


• • 


104 


676 


21 


0 


19 


1 


22 


2520 


92 


2 


16 


• • 


11 


630 


23 


0 


18 


• • 


224 


2646 


97 


1 


8 


• • 


114 


684 


25 


0 


15 


14 


23 


2763 


101 


2 


8 


84 


12 


747 


27 


1 


28 


14 


234 


8880 


105 


8 


X4 


• • 


124 


810 


29 


3 


3 


• • 


84 


8006 


UO 


8 


1 




18 


888 


88 

0 


1 

• 


19 


• • 
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I44f . T&EATISE ON KAST|NG AND iUGGINO 



A TABLE 8H0WIKG THB fiTBEHrOTH OT PLAIK LAID BOPS , 

Of THBEE SIBANPS. 

I 

1 



81m. 


No. of Yarns 
iu a Rope. 


"Weijcht of ino 
fathoms iu ib. 


Breaking Stnin in tons. 

• 






Mhriwmiiu 


12 


1173 


2940 


45 0 


OS* 


40* 


ll-i 


1077 


• • 


41 7 


on. 


36 -7 


IX 


987 


• • 


85 2 




33*6 


104 


A A A 


■ • 




OA (It 


80*7 

« 


10 


816 


3136 


BIT 


<M<0 


27*9 




798 


• 

• • 


88 0 


21 o 


25*2 


9 


660 


1712 


8a 7 




23*6 


8i 


591 


• ■ 


AO* 


17 o 


SO'2 


8 


522 


1379 


zO 4 


15 5 


IS- 




459 


• • 


lo 


li3 0 


158 


7 


39D 


• • 


t K.'Q 
10 O 


11 o 


13 -S 


6^ 


345 


• • 


13-7 


10-2 


12- 


6 


294 


834 


11-75 


8-7 


10 -3 


5i 


249 


71% 


. 9*8 


7*8 


8-7 


5 


204 


• • 


8*2 


61 


7-2 


44 


168 


418 


6-7 


5- 


59 


4 


182 


• 


5*8 


4- • 


4-7 


S4 


102 


• • 


41 


8*2 


. 8*7 


3 


75 


208 


81 


2^ 


2-8 1 




54 


• • 


2-2 


1-8 


2*1 I 


S 


83 


• • 


1-5 


1-3 


1-4 : 


13 


S7 


• • 


1-28 


113 


1*23 1 




SI 


• * 


•00 


-86 




U 


15 


• • 


•60 


•53 


•56 i 


1 


12 


• • 


•58 


•46 


•51 • 




9 




•51 


•42 


•46 


4 


6 


• • 


•28 


•28 


•28 



I 

« 
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V mE FOLLOWING ARE 



WORKS ON NAVAL ARCHITECTURE. 



PUBLISHED BY MR. WEALK 



In 1 volume, 4to. text, and a lanre atlas folio volume of plates, half-bound. 

Price at. aa 

THE ELEMENTS AND PEACTICE OF NAVAL 

AECHITECTUKE ; or, a Treatise on Ship Building, theoretical 
and practical, on the best principles established in Great Britain ; with 
copious Tables of Dimensions, Scantlings, &c. The third edition, with 
an Appendix, oontaining the principlee and praotiee of oonslriictmg 
tilie Boyal and Hennntile Navies, as inTented and introdnoed Br 
BoBBBS Sappnros^ Snrvejor of ilie Navy. Jomr Ehowum, F.E.fiL 
Bliuferated with a Series of laxge Dnnghts and muneroiui amaUer 
BngraTiiigiB* 

uav OF vuam. 



Perspective of the frame of a 100-gun 
ship. 

Constnictioa (tf anarch, circles, Ac 

Conea. 

Capstans, crabs. 

Conducting bodies snd bsars. • 

Floating bodies. 



Representation of a flying proa. 

Experiments on stabili^. 

Scale of solidity of tonnage end dis* 

X)laoemfeut8. 
Machinee for driving and drnwing-bcltSL 
Longitudinal section sndplsn of a 74- 

gunship. 



Plates of Botaik. — ^Tbo Allowing aio exceedingly large : — 



Construction 1. Draught of a ship pro- 
posed to carry 80 ^uns npon two 
decks, with details. 

. 2. Dispontion of the frame 

for a ship of 80 guns. 
3. The planUngexpsnded 



the 80^n ship. 
4. Profile 



of the inboard 
of the 80-gun ship. 

5. Plans of the gun deck 



and orlop of ditto. 

a. FIsns of the qtuurter 



deck, forscsstls^ and npper diock of 
ditto. 

7. Ifsln gear capstan of 



an 80-gun abliv windlsss^ and 

dctaib. 

8. Midship section of 



74-giiaship ; midship section of a 74- 
gun aUp^ ss pnopossd by Mr, 8nod- 



grass; midship section of a 36-gun 
frigate ; mMsWp section of a Sa-gim 
frigfite, as proposed by Mr. Snodgrass ; 
sketches of a new plan proposed for 
framing ships, sna of the beet mods 
of adopting iron-work in the con* 
struction, and other details. 

Construction 9. Khccrdraughtand plans 
of a 40-gun trigate, with launch, &c. 

10. Sheer dmught, half- 
breadth and body plans of a sloop 

— 11. Draught of the "Dart" 

and " Arrow" sloops, asdMdgnsdby 

General Bentham. 

1 2. A brig of war, 18 guna 

■ 13. Inboard works of ditto. 

14. Plans of the upper and 

lower decks and pUtforms of a brig 

ofwsr. 



Digitized by Google 



2 



WORKS ON NAVAL ABGHTTEOTUAB 



ConstructloBlS. Taoht "Boral Sova- 
roign. 

^16. Taeht bnflt fat the 

Prince Royal of Denmark. 
17. Plans and Seotion ql 

the interior of a fire-ship. 

1 8. Draught and plami of 
a bomb Tesscl 

19. A cutter upon, a new 
0 construction, with mode of fitting 

sUcUng keels. 

20. Sheer draught, half- 

breadih and txxiy plane of an East 

21. Sheer draught, half- 
breadth and bod^ plans of a Weat 
Indiaman. 

9 i, A collier brig ofl 70 tons. 

23. A Virginia-baUt boat 

fitted for a privateer. 

24. A fast sailing aohooner. 

26. A Virginia pilot boat 

26. A Berwick smack. 

——27. A sloop of 60 tons in 
the London tr^do, partienlariy dis- 
tinguished for her eapadty and velo* 
oity. 

28. A Southampton fishing 

hoy. 

—29. The long boat of an 80- 

gun ship^ showing t^e nature and 
oonstmotion hy whole moulding. 



Construction SO. A launch, pimiaei^ 

eight-oared cutter, yawl, &c 

81. Wherry,life-boat» whale 

boat» a gig, a swifb rowing boat. 
32. Laying off, plan of the 

fore-body, sheer, and half-breadth 

plan of the fore-oody, belonging to 

the iqiiare bodies, £c. 
33. Plan of the after-bodr, 

sheer, and half-breadth plans of the 

after-body, &o. 

34. After-body plan, fore- 

body.plan, sheer and half-breadth 

plans of the after-cant body, sheer, 

and half-breadth plans of the Hore- 

cant body. 
———85. Horizontal transoms, 

cant transoms, sheer plan, body plan, 

&c. 

———86. Square tuck, body 

plans, sheer ana half-breadth plans. 
• 37. Hawse piecea^ cent 

hawse pieces, Ac. 

38. Laying off of tho stem, 

laying off of the naipins, plaa of the 
Bten, sheer plans, body plans. 

89. Plans, elevations, and 
sections of the different contrivances 
for fitting the store-rooms, &c on 
the orlop of an 80-gim ship, showing" 
the method of fittOig all soipa of the 
line in fttture. 



XX. 

Brawn and Engraved with Dimensions, Svo. text, and folio plates, FHoe 12a 

THE NAVAL AECHITECT'S POETFOLIO, and the 

8lnidMit*8 Ptectical InrtniGtor in the Constaiicfeion and Dnm^tmg of 
Ships hr Wa^ Mer&mtUe, and Steam-Faeket Service — Iran and 
Timber. ^ H. A BtnaaamKLOtf Ideatenant In the Boyal Nonr^giaa 

In 3 parts or volumes, in 12rao, with numerous plates and woodcuts, price St. 

EUDIMENTS OF NAVAL AECHITBCTUEB ; or, as 

BZPOSITIOn OV THB BimCXHTART FrINGIPIiBS 0? THl SOIBROI^ IRD 

THB PRAonoAL APPUOAHON TO Nayal CoNSTRvoixcHiy &x the Uae of 
B^{innei8. By Jaxis Fiak% Naval Aiehiteet. 



IV. 

In l2mo, ^th numeroos woodeuts^ price It. 

HINTS ON THE PRINCIPLES WHICH SHOULD 

REGULATE THE FORM OF SHIPS AND BOATS ; derived from 
Original Experiments. By William Bland, Ba^-t Authoir of "On the 
Fxinciples of Construction of Archea^" &e. 
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The platet Sn laigo tMm ItalSo, i«xt i& fblio^ priM 41. 4f 

N AY ATj AECHITECTURE ; or, The Eudiments and 

Rules op Ship Building ; exemplified in a Series of Draughts and 
Plans, with Observations tending to the Improvement of that important 
Art. By Mahmadukis Sialka&tt, N,A, 

TBM PLASSB 00H1»I OV — 



1. A long boat for a third-rate^ tlx 

fiffures of variotifl draughts. 
8. A yacht of 141 tons, ten figiToa of 
several draughts. 

8. A sloop, 331 tons, sheer draught SUd 
bottom, fore and afV-bgdies. 

4. A sloop of war, cant timhen. 

5. The bottom and top side. 

6. 44 gun frigate, fore and aft, and 
bottom, a very fine and laz^ en- 
graving. • 

7. Draughts, several. 

8. The shift of the phmks in the top 



siae, and the dispositions of the tim* 

bers in ditto. 

9. 74 -gun ship, sheer draught and 
bottom, fore and aft-bodies. 

10. Draughts, several. 

11. Right aft, a level view of the stem 
of a 74*g)m ship, side view of the 
head and quarter-gallery, Aia 

12. A cutter, drauglits, die. 

13. Ejcact method of ending the lines 
of different sections. 

14. A frigate, sheer drauglits bottom, 
fbvo and aft-l>odie8. 



ThCM plates exhibit fineness and correctness of drawing and eDgraving; and 

upon a large scale of rare ocouirenee. 



STEAM NAVIQATION. 



VI. 

In atlas foUo siae, with 26 Tery finely engravM plates by Lb Keux, piioe S5«. 

THE GEEAT BEITAIN ATLANTIC STEAM SHIP 

of 3500 tons, constructed of iron, with engines of 1000 to 2000 horse- 
power, and the screw propeUer j with scales and figured dimensions 
to all the parte. 

UBV OV PliATIS or VHI OSIAf BBIfADT. 



1. Section of fore-end of engine-room, 

looking aft. 

2. Section at afber-end of the boilers. 

3. Sectkm through the centre {mrt of 
the cnf2ine-room, looking forw'ard. 

4tf 5. Plans, elevations, and sections of 
the cylinoers. 

6, 7. :Main driving shafts and cranks, 

details. 

8, 9. Section at the fore-end of the 
boilers. 

10, 11. Air-pump, connectinf^-rod, ele- 
vation and plim of the parallel motion, 
air-pumps. 

12, 13. PLston, roda, and pandlel mo* 
tion, blocks, with plan. 

14, 15. Section showmg the manner of 



carrying the cargo deck, and dispo- 
sition of the platc-slccpers in the 
ship's bottom, alter end. 

16, 17. Section at the after«id of the 
vessel, showing sleepers and lower 
cargo deck. 

18, 19. Upper cargo deck; forward, 
showing the mode of fixing to the 
sides of the vessel. 

20, 21. Plan of the engine and boiler- 
room, upper deck. 

22, 23. Congitndinal section through 
the engines and boilers. 

24, 25. md elevation of the screw pro> 
peller; elevation of the after-end of 
the vessel, showing screw propeller 
and rudder. 
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WOKKS ON NAVAL ARCUlTfiCTUEE 



In m Ttfy laige-oiaed p'Sate^ findty oignved liy Lowbt, price lOt. wiUi Maki 

and meamrBi^ 

THE SHEER DRAUGHT, BODY PLAJS", ANI 

BOTTOM OF THE IKON SHIP GREAT BBITAIN. 



Tin. 

Cullected and bound tmiformly in one folio volume, with the text in mediun 
quarto, half-doth boards, price bl. Ids. 6d. ; formiug a complete and aepazati 
work fixun any edition of Tradgold on the Steam Enjg^ie. 

APPENDICES TO THE ELABORATE EDITION OF . 

TREDGOLD ON THE STEAM ENGINE, ANTD ON 

STEAM NAVIGATION, complete ; being the Appendices A, B, C, D, 
E, F, and G, and not included in the new edition of Tredgold ; com- 
TOnsbg Tery amply illustrafced subjects on Steaim Navigation, Steam 
VeB8eI% both of iron and ^bsr ; Steam Engine in the GomnnieDl 
Arsenal, Woolwieh ; Marine Engines ; •an inyestigation and complete 
development of Screw propelling; and an elaborate Treatise and 
detailed Illustrations of die Comisli Engine, 

The Engraving? are on a large scale, for practical use, and were 
drawn, explained, and corrected nnder the direction of the following 
scientific gentlemen: Messrs. Laird, Liverpool; Seaward, Limehouse; 
Fairbaim; Oliver Lang, H.M. Shipwright, Woolwich; William Pitcher 
Northfleet; Miller k Bavenhill; Sir William Sjmonds, &c. kc 

APPENDIX A, B. 

UBI OV SOBJBOliS AMD PIiAXBS* 



boa sleam-yaoht "Olow-worm," con- 
structed by Mr. J. Laird. Birkenhead. 

Iron steam-ship " Bainbow," belonging 
.to title General Steam Navigation 
Company, draught lines at bottom, 
fore-Dody to a iatge ecale» by Mx, J. 
Laird. 

Plans of the engines of 90 horse-power 
each, 50-inch cylinders, 4-6 stroke, 
made by O. Forrester & Co., Liver- 

' pool, and fitted on board the "Bain- 
bow." 

Side elevation and section of ditto. 

Transverse section of ditto. 

Draught of tlio American armed steam- 
ship Fulton. " Half the main 
breadth, 17 feet; distance between 
the water lines, 2 feet ; ibre and after 
body precisely alike. 

Plans of upper and lower deck of the 
Admiralty yacht "Black Eagle," 
with fittings, Ac 

Plaus oi upper and lower decks of tlie 
iron steam-yacht "Nevkaj" built tor 
the Empress of Bussia, by Hessre. 
Fairbaim & Co. 



Draught, section, and lines of the 

"Nevka." 

Cross section of ditto, showing enginefl^ 
oonstructlon of vessel, and padcQes. 

Body plan, cross section, and saloon; 
showing joinings, fittings^ and deco- 
rations. 

Kr. John Hsgue'e IS-hoarse oondensioff 

engine, in opemtion at the Arseuju 
of Woolwich i elevation, with dimen* 
sions of parts and refbrenoesi 

Longitudinal section, tUtto^ ditto. 

Plan, ditto, ditto. 

Section, showing boiler, &c., ditto. 

End section, showing fumaoe,te, ditta 

Mr. Lang's mode of connecting the 
stem, stem-post, and keel together, 
fin* any description of wsd ; snd 
Mr. Lnng^s method of fi-aming the 
ribs und keels of steam vessels, with 
a plan of timbers explained, sectioikol 
parts and dimensions. 

Clmpmaii's draught lines of bottom, fore 
and aft bodies ; and Mr. Whitelaw's 
of Qlasgow, new oontrivances In tbt 
steam engine. 



Several of these plates sre of laige size, snd oseAil to practical men. 
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APPENDIX a— Price lU 

LIST OF SUBJBOTS AND PLATBS. 



General elevation of the starboard 
engine and l>oiler8 of the " Cyclops," 
hbowing the relative position ox all 
the parts connected therewith. 

' Bind Tiewa of both engines at the paddle 
shaft, with a section of the TMsel 
taken at the same point, <fec. 

Front elevation, section in elevation, 
and plan of the i^linder. stoum 
no7z1cs, and slide gear, with details 
of the eccentric, (Lc. 



Different views of the condensing appa- 
ratus, feed and bilge pumps, fte. 

Details of the parallel motion, connect* 
ing-rod and piston, cross-h^[ui, ^c. 

Slevations of part of one paddlo-whee. 
and shaft, &c. 

Front elevation of two boilers, &c. 

Transverse sections of two boilers, &c 

Plans of the four boilers, &o. 

Appeodflges to the boilozs, fto. 



Together with several details scattered over the plates. 

APPENDIX D.— Prioe 10ft 6ci 

THE ABCHIHBDEAN SCREW, or SUB]I£ABINB PBOPELLEB^ iUi»- 
t»ted; doMsrilniig' alao tbe imntiim aiod eiperiments on this 
importttnt raljeofc. 

APPENDIX E, F.— Price IL 5«. 

LIST OP SUBJECTS. 



West Indian mail steam-packet " Xsifl»" 

by Mr. Pitcher, Northneet. 
The "Orion," Ipswioh steam-paoket 

vessel, by Mr. Kead, Ipswich. 
Engbies of the "Isis, ' by Messrs. 

HiUerftOo. 



H,M. Steam-frigate of war "Cyclops," 
by Sir Wm. Symonds, Surveyor of 
the Navy. 

En^'iues of the "Dee" and "Soiwav" 
West Indian mail steam-packets, oy 
Means. Soott^ Sinclair, ft Oo. 



The Plates are very large, and consist of — 



Sheer draught and profile of inboard 

works and after-body of tho Royal 

mail West India packet "Iai&" 
lines of bottom, ditto. 
Plan of Bpar-declc, sbowlsg Captain 

Smith's lifc-boata. 
Plans of upper and lower decka^ ditto. 
Midship section, ditto. 
Sheer draught, lines of bottom, and 

after body of tbo "Otion»" Ipswich 

iron packet. 
Flan of deck of ditto. 
Loogitadinal elevation of one d the 

ei^Khies of the "Isis." 
Bnd elevation of ditto, showing paddles, 

shaft, and construction of vessel. 
Plan of the engines of the " Lua,'* to- 

APPBNDIX a.— Price 11 12f. 

THE CORNISH PUMPING ENGINE ; designed aod constructed at the 
Hayle Ck>pper-HoiiBe in (kmanSif vatdm l£» auperiBtendeiioe of Gapttin 
Jwajm; ereeted and now on dnty at the ooal mines of Languin, 
Departmoii of ilie Loize Infifoieiiry near Nantes, Nine elaborate 
histoxieally and sdentifioally described* 

UBT OF VLkTMS, 



gether with the boilers, engine-room* 
lie. 

Sheer draught, profile of inboard works, 
with lines of bottom, and after bod^ 
of her Migesty's steam-frigato 
" Cyclops," 

Plans of upper and lower docks of ditto. 

Sketch of spars, sails, &e. of (Utto. 

Transvei-se section, and part of frame* 
work of ditto, showing the admirable 
construction of thiH vessel. 

Loni^ti^nal elevation of one of the 
engines of the Royal mail West India 
packets " Dee " and " Solway." 

Two end views of ditto. 

Plan of Ditto. 



Plan of tho engines and boUen. — Side 

elevation of engine. 
End view of cn^fine and boilers. 
Details of cylmder, nozzles^ valves, 

hMudtgearing; 4m; 



Details of air-pump, eondensen^ Ibed- 

pump, &c. 
Ditto boiler and boiler apparatus. 
Elevation and sections of pumps and 

pit-work. 



Xhe text in a 4to ▼ohun^ andpIatMln a laige fbllo siia 
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ALSO, STORM a 



Third edition, in Myal 9to, bouda, wiUi IS charts, 4o.» price 12t. 

AN ATTEMPT TO DEVELOP THE LAW Ol 

STORMS, by means of facts arranged according to place and time 
and hence to point out a cause for the Vaiuajjlk Winds, with a vieii 
to Practical Use in Navioatiok. Bj Colonel ^ W. iisiD^ K.C.B.| 
aad&.£.^ (joTemor of Malta. 



In royal %^ uniform with the preoediug, price te. with Charti and wood-eota. 

TJUE PEOGEESS OF THE DEVELOPMENT OF 

THE LAW OP STORMS, AND OF THE VARIABLE WINDS; 
with the practical application of the sul^ject to NavigAtioiu By Goionil 



In royal 8yo^ uniform with the preceding, price U, 6d, 

NAEEATIVES (Written by Sea CommanderB) ILLUS 

TBATIYE OF THE LAW OF STORMS, and of its practical applica 
tioa to NaTigiitunu No. 1, Tiie 'Bl«iihflim' Honkiiiecf 185]!^ 



XII. 

« 

In one amall yohune, with many plates and wood cuts, second edition, oomoted 

and improved, neatly bouud, 4«. Qd. 

TEMPIiBTON'S OPEEATIVB MECHANIC'S WOEK- 

SHOP OOMPANIOir, AND THB 8GIENTIFI0 OBNTLEMAira 
PRACTICAL ASSISTANT; containing a great variety of 'the nml 
useful Rules in Mechanical Science, divested of mathamatical com- 
plexity ; with ttiimerons Tables ol pnetical data and oaloolatodranHi^ 
inr tfTK rf lft ftt ^' ^ H fft hftufff j and ooomieraai tcaiuaotknifl» 
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